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PREFACE

The Hackensack Meadowlands Air Pollution Study final report consists
of a summary report, 5 task reports, and 3 appendices, each bound separately.
This report is the fifth of the 5 task reports. Its purpose is to describe
the operational characteristics and requirements of the AQUIP software
system developed and implemented in the course of this study. The report
assumes familiarity with the methodologies described in the first two task
reports of the study -- those of emissions projection.and air pollution
prediction -- and thus concentrates on procedures for using the software
components of the system. Supplementary material for this report consists
of the FORTRAN IV source listings of the computer programs as implemented.

This material is contained in Appendix C of the study.
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1. INTRODUCTION

The Air Quality fo;:ﬁ;b;nﬁondilnddetrdal Planning System (AQUIP) has
been developed as a set of techniques, metnodologies, data sets and software
components which permit urban and transporfation planners to evaluate land-
use plans on the basis of air-pollutionﬂeonéiderations.

The interactive and iteratine_nafnre!of tnie,procesé of plan eyaluation
is represented schematically in Figure 1. . Essentially, the AQUIP system
may be thought of as made up of fhe following basic procedures: (1) the
preparation of input data descfio;iVe of onelolternative‘landfuse or trans-
portation plan; (2) the converéion;of¥tneee;dato into pollutant emissions
data; (3) the prediction and display of pnedicned mean ambient pollutant
concentrations within the area of dngereet; (4) the evaluation and ranking
of the input plan with respect to otnef’plans by the application of quanti-
txr1ve1y descrlbed cr1ter1a and (5) subsequent modification of the input
data and repet1t1on of the process 'kOf these five procedures all but the
first together form a model, in which the techniques and methodologies are
quantitatively embodied asisoftware'oomponents.

The techniques and methodologies for emissions projection, air-quality
pred1ct1on” and plan evaluation have been described in additional Task
Reports for<th15 study. This report'ls concerned with the AQUIP software

system - 1ts de51gn ~use and malntenance ds a vital element in this inter-

action and eviluation processz
1.1 Overview of the AQUIP System

The actual implementation of the AQUIP software system is based upon a

set of procedures which makes use of input data sets and model parameter
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data sets, to péffprm computétions using four basic computer prdgrams, and
to provide tabular and graphicai'OUtput. The logical relationships among
these elémentg»afé shown in the summary flow chart of Figure 2. Data sets
are shown as rectangles, computation steps as circles, and printed output

as document symbols. In addition, each element is identified by a code made
up of a generié letter followed bf a number. The lefter prefixes and their

‘meanings are:

I Inﬁut data_set;fpreparediby the system user -

M Model;pgfametgfldata set, e;tablished initially for the study
condiiions, and modified-only as necessary for updates to the
model. o

P Computation step involving one of the four basic computer programs

C  Computed data set formed as an output of one computation step and
used és an input to another.

T Tasulated outputs (or line printer graphics) delivered to the

system user.

This same basic identification procedure is used throughout this manual
to enable each:élement.of the AQUIP system to be identified, described and
implemented: The discussibns are necessarily organized around the four
individual computer programs since they form the nodes of the information
flow path, and.- through their format requirements and run options - deter-.

mine the overall modes and capabilities of the system.

In the following discussion several of the important points of inter-
action between the planner and the model are brought out with some examples
of the various roles which sub-components of the model can play in the

planning process. A similar discussion appears with each major program in
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a section entitled “"AQUIP implementation". In all cases, reference is

made to the general flow diagramvof Figdre 2.

For clarity, we will first trace through the operations involved in
using the model for specific functions, and then relate these functions to

the overall process of Figure 1.

1.1.1 Planning Inputs

Prepafation 6f>Land¥Use Data

The Qﬁjective of the AQUIP sysfeﬁ is to test hypothetical con-
figurations of land ﬁses or "activities'" with respect to their impact
upon gir.dgality, and fo provide.information necessary to rank them in reia-
tion to'alterﬁativés. The ﬁriﬁary iﬁput‘fo the model is thus a numeriéal
description of a land-use plaﬁ, either a comprehensive plan such as those
models in thé present studyior a subéet of a plan (such as proposed highway
or shopping center). Ultimately, the form of the numerical description is
an emissions inventory, and‘the data could be prepared in this form to
begin with. It is obviously more practical (ﬁarticularly in view of fhe
complex nature of the emissions-projection process) to prepare the inputs
in a4 form as close as possible to the actual planning variables (such'as
density of dwelling units or zoning classifications) associated with the plan.

For this reason, original land use data are prepared by the user,
werking directlyvfrom a map of the study region. This process as used for
tho Hackensack Meadowlands is described in Section 2.3.1, LANTRAN compute
routines for AQUIP. Zones applicable to each activity are defined and
clas-ified. Each such zone is then indicated on the map as a polygon area
bounded by straight-line segments. These zones are referred to as '"figures'.

Points with which activities (and ultimately emissions) are associated are



also indicated. Highways are located, and then‘fepreéentedias being.made
up of straight-line segments. The activity regions are then assigned a

set of activity "codes" and '"values'" which define the procedures used to ¢
compute their emissions. For example, a residential region could be repre-
sented as a polygon figure and assigned a 'residential classification code"
together with values which determine how it is to be treated.

Geographical data for figures (defined as discussed above) are pre-
pared by coding the coordinates of the '"vertices" of their boundaries. These
data are then incorporated into the 'original land use'" data set (I1),
together with the codes and values. The result of this opération, therefore,
ié a data set describing a land-use alternative in terms of planning variables
for subjection to the emissions;projection methodologies as described in the.
Task 1 study report and embodied in the LANTRAN computer program.

The reader is refeired to in the following sections in the Task 1
report which cover the basic principles necessary to understand how the
LANTRAN program was used with the Hackensack Meadowlands data. These
should be carefully read in conjunction with the abbreviated description
contained in Section 2.3.,1: Terminology, Part I, Sections 1.5, 2.1, 2.2,

4.2.1, 5.1.4, 5.1.5, 5.1.6, Part II, Section 4, Appendix A.

1.1.2 Preparation of Direct Emissions Data

Not all data involved with a particular plan are suitable for definition
in terms of activities. For this reason, highways and some types of points
(such as power plants and incinerators) are treated separately. In the case
of the highway data, the geographical coordinates of the end-points of the

various links are coded, together with emissions derived by application of

emissions factors to projected traffic conditions. These data become the



"highway emissions" data set (12), used as a direct input to the MARTIK
diffuéion modeling program.

Similarly, the geographical coordinates which locate power plants, incin-
erators, or other ''point-sources'" are céded together with direct emission
rates and stack parameters spécially determined in general for each source.
fhese data Become the ”point—source” data set (13), used as a direct input

to the diffusion model.
1.1.3  Air Quality Prediction Model

Computation of Emissions from ActivityAData

Having prepared the original land use data as described above, the
user proceeds to compute from these data the emissions which they represent.
This step is performed by the LANTRAN program, and is described in detail in
Section 2.3.6. The computation involves, essentially, the allocation of data
defined on the set of "figures' to a grid-cell system, and is necessitated
by the fact that in any planning area, the number of small discrete sources
is so large that allocaﬁion to area sources is essential. Since the diffusion
model requires rectangular area sources, a grid system is indicated, and
LANTRAN makes the essential transition from figure-based to grid-based data.
Ir principle, it is emissionsldefined on the figures which are allocated by

- LANTRAN; in fact, the program performs one additional step: land-use data are

first converted to emissions data which are then allocated to the grid system.

Some of the emissions data are, however, represented in the output as points,
rather than as gridded area sources, because: (1) certain activities gene-
rate point sources (such as schools for residential areas); and

(2) individual discrete sources with emissions greater than some threshold
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must be considered separately. The result of this computation step is the
"point and gridded are source" data set (Cl), in the form of three card
decks (corresponding to the summer, winter and annual seasons), for use as
a direct input to the diffusion model, together with tabulated output des-
cribing the emissions characteristics of the input data, and graphical
displays of emission rates by pollutant as allocated to the chosen grid

system. An example of such a display is given in Figure 3.

Diffusion Analysis for Total Air-Quality

This step performs the essential transition from the emissions

generated by a particular land-use plan to the air-quality which is

associated with the plan and is described in detail in Section 3.3. The
emissions inventory data sets, (I2), (I3) and (Cl) as described above, are
input to the MARTIK program, along with the model data sets which define
the ("'receptor') sites at which concentrations are to be computed, the
meteorological parameters and the emissions assigned to the '"background"
region (outside the study region). The result of this step is a set of
cowmputed concentrations for each pollutant, at each of the desired
receptor sites. Three MARTIK runs (each with the appropriate total
emission inventory) define the ''computed air quality" which is returned

t» the user as a tabulated output (T2) and passed to additional operations
a= the data set (C2). An example of the tabulated output from MARTIK is

shown in Figure 4.
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Figure 4 Example of the Tabulated Output of the MARTIK Program



Diffusion Analysis for Sensitivity Studies

A number of special types of diffusion analyses may be performed,
involving subsets of the total emissions inventory together or in combination.
These are discussed in detail in the MARTIK discussion Section 3.3. An

example of this application is the computation of differential concentrations

tpositive or negative) resulting from the relocation of a proposed highway.
Data preparatién for this type of study may involve selection of subsets of
the data sets used for analysis of a total plan, as described above, or it
may involve the coding of emission-source data directly for use by the MARTIK

program.

Graphic Display of Computed Air Quality

The final step involved in the AQUIP air-quality prediction
model is the plotting of air pollution concentrations, using the SYMAP
p-ogram, for each case considered. The procedures for plotting with the
SYMAP program are discussed in Chapter S, and related to isopleth maps of
air quality in Section 5.3.

Essentially, the result of a SYMAP plotting run is a graphical
c¢isplay of the study area, with printer-generated shading proportional to
the computed concentration at each point. An example of this (isopleth or
co:itour) form of map is shown in Figure 5. The data used as input to
1" program are the receptor ''values' computed by MARTIK and output

the data set (C2). Inputs prepared by the user of the system consist
of options which select the pollutant to be displayed, and control the

apj;carance of the output map.
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1.1.4 Air Quality Impact Model

Preparation of Data for Correlation with Air Quality

In this step, subsets of the original plan data are used to
select and manipulate land-use data which is to be used for correlation
with predicted air quality. The computations involved in this process
are performed by the LANTRAN program, and are discussed in detail in
Section 2.3.6. Operation of the program is similar to its use in the
preparation of emissions data, except that, instead of emissions defined
on a set of land use '"figures', the quantities allocated are variables
such as population density and extent of industrial land use. The result
nf this step is a data set, referred to as the "correlatiqn data set" (C4),
which is created in the form of an output card deck for input to the IMPACT
program, In addition, grid plots of each selected land use are’generated
= shown in Figure 6.

Preparation of Computed Air Quality Allocated to a Grid System

The result of a diffusion analysis with the MARTIK program is a
set. of concentrations computed for the given receptor sites. The purpose
of this step is to convert these results to mean air quality defined on
the grid system chosen for analysis. This conversion is performed by the
LA TRAN program, which constructs a mean surface through the receptor
oveiis and then assigns to each cell of the grid system the surface value
at the cell center. This step is necessary since there is no essential
relai ionship between the spacing or distribution of receptor points and
the grid system used in the impact analysis model. The computation step

may be performed routinely, with no interaction from the user (other than
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to define the grid system, perhaps once and for all). The results of the
air-quality prediction model are embodied in the data set (C2Z) computed by

the MARTIK program and used as an input to LANTRAN. Tabulated output lists

the concentrations as allocated to each grid cell, and graphical output,

if specified, is similar to that shown in Figure 3 for emissions. Out-
put from the program is the 'gridded air quality" data set (C3) used as

an input to the impact analysis procedure.

Analysis of the Air Pollution Impact of the Original Land Use Data

This is the final step in the AQUIP modeling system which brings
together the outputs of the system, expressed as computed concentrations,
and quantitative information (such as integrated population exposure)
necessary for final evaluation and ranking of planning alternatives. The
analysis is performed using the IMPACT computer program,.in which the user
specifies as input to the program a set of operations which manipulate
the computed air-quality data, correlates these data with land-use data, air-
quality standards, etc. The planner interacts directly with the AQUIP model
at this point, since it is he who defines the criteria by which the plan and
its alternatives are to be ranked. The criteria are than translated into a
ser of IMPACT operations, which are coded as a "hyper-language.' Any number
of '"gridded" data sets may be brought together, involving total air-quality
calculations by MARTIK, land uses for correlation or emissions data as
¢ itputed by LANTRAN. The result of each "operation'" or set of operations
is quantitative information for each cell of the grid system. These results
ave tabulated and presented graphically as grid plots such as the example
of rigure 7.

Examples of the types of analyses which may be performed using the
IMPACT program are given in Sections 4.3.3, and 4.5. They include examina-

tion of compliance with absolute air quality standards, results of
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as Computed by the IMPACT Program
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sensitivity studies, determination of integrated pollutant dosages by
land-use, and the development of ranking indices (''land-use compatibility
scores') by which multiple factors are taken into account to achieve a
single number for plan ranking.

Summar

The full set of procedures discussed in this section make up-

the model as shown in Figure 1. 1If carried through from start to

finish, the planner interacts only at the point of preparation of the
initial plan, and evaluation of the results of the impact analysis. The
""cycle' is repeated as new alternatives are presented and analyzed. In
fact, the possible points of interaction énd iteration occur throughout

the system., Certain criteria may be placed upon emissions, for example, in
which case the iterative cycle repeats itself at the output of the emissions
computation step. An initial series of diffusion analyses involving the
t:lal inventory may suggest another to provide some direct indication of
“differential effects, or the contribution of gome subset of the total
inventory. Finally, with the grid-based data sets constructed as discussed
abeve, any number of different types of analyses may be carried out with the
sume data, each one representing a ''question' posed by the planner and
returning to him numerical information on which to base his "anéwer".

1t should be noted that some minor variations exist between the programs
a- implemented in different computer systems. These differences are in the
focmat with which the values are printed: they do not affect the values in
. any w~ay.
On the NJDOT system there is presently a date card needed for some of

 the programs to run; this requirement is being phased out by NJDOT.
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1.2 Elements of the AQUIP System

The elements shown in Figure 2, and in the individual data flow sections

are described below.
1.2.1 System Input Data Sets

11. Original Land-Use Data - This data set is specified as a set of

point, line or polygen 'figures" to which 'values'" representing planning

variables are assigned.

I2. Highway Emissions Data - This data set is specified as a set of

""line'" sources, to which emission densities have been assigned by the appli-

cation of emission factors to traffic data.

I3. Point Source Emissions Data - This data set is specified as a set

of '"point" sources to which emission rates have been assigned.

I4. Land Uses for Correlation - Specified as a set of 'figures'

representing land uses to be correlated with air quality predictions.

IS. Impact Criteria Data Set - This data set is a set of operations

to be performed upon gridded air-quality data for comparison with standards

or correlation with various land uses.

16. Map Options - Which select variables for isopleth plotting and

specify characteristics of output maps.

1.2.2 Model Parameter Data Sets

M1, Activity Indices - To relate activities specified in the given

land-use data to fuel demand.

Fuel-Use Data - To specify overall fuel availability data;

Emissions Factors - To relate fuel use or process rate by

activity to emissions by pollutant; and
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LANTRAN Program Parameters - To specify the grid properties,

program options and computation parameters.

M2. Background Emissions, by Season - A previously generated data

set to account for the contribution of all point, line and area emissions

sources outside the study area to computed concentrations at the receptor

sites.

M3. Meteorological Data - The set of normalized weighting factors to

be assigned to each of the 480 meteorological conditions, based on the rela-

tive frequency of occurrence of these conditions;

Meteorological Parameters - To determine such model character-

istics as plume dispersion coefficients, mixing layer depth and

vertical wind-velocity profile; and

MARTIK Program Parameters - To specify receptor properties

program options and computation parameters.

M4. SYMAP Base Map - The set of SYMAP input packages which define the

5 udy region and the coordinates of the data points.

M5. Allocation Options - The set of LANTRAN control options required

foo allocation of computed concentrations by receptor to the chosen grid

s:.tem.

1.2.3 Computer Programs

P1. LANTRAN - Land-Use Data Transformation Program. The fundamental

¢ smose of this program is to convert data defined on point, line, or irreg-

ula; polygon '"figures'" to a regular grid system.

P2. MARTIK - Martin-Tikvart Diffusion Modeling Program. Computes

the arithmetic mean air-quality levels at designated receptor locations for
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a given distribution of emission sources with meteorological data specified

for the averaging period of interest and the climatology of the study region.

P3. IMPACT - Impact Analysis and Display Program. This program per-

forms arithmetic and logical operations as specified at run-time by a 'user
hyper-language' on each element of a gridded system of data, allowing cell-

by-cell comparison with user-specified criteria.

P4. SYMAP - Synagraphic Computer Mapping Program. A general-purpose
graphics display program presenfly implemented for the display of isopleths

of air quality as computed by MARTIK.
1.2.4 Computed Data Sets

Cl. Point and Gridded Area Source Emissions - Allocated by pollutants

to the specified grid system. The point sources in the data set represent
discrete sources with emissions in excess of a given threshold. The area
sources represent the remaining activities distributed to grid cells on the

basis of the area of ''figures', or "extent'.

C2. Computed Air Quality - By pollutant for each of the specified
receptors.
C3. Gridded Air Quality - By pollutant converted to mean concentra-

tion for each grid cell.

C4. Correlation Data Set - A gridded data set representing allocation

of specified land-uses or their derivatives (e.g., population density) -

selected for correlation with air-quality levels.
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1.2.5 System Outputs

T1. Tabulated Emissions - Projected emissions as computed by LANTRAN

for the given ensemble of input data and model parameters, given as a sum-
mary for each constituent land-use "figure", with tables and plots of result-

ant emissions presented for the specified grid system.

T2. Tabulated Air-Quality Predictions” - For the given ensemble of

planning inputs, model parameters and meteorological conditions. Tabulated
by pollutant for each of a specified set of '"receptor'" locations within the

study region.

T3. Isopleths of Predicted Air Quality - A graphical display of iso-

pleths of pollutant concentrations generated by the line printer using an

overprint technique to'produce "'shading".

T4. Tables and Plots of Predicted Total Air Quality - Expressed in

absolute units of concentration for each cell of the study region grid

system.

TS. Tables and Plots of Land-Use Data - To be used for correlation

with gridded air quality data.

T6. Tables and Plots Presenting the Results of Impact Analyses -

e.g., (1) statistics of compliance with standards; (2) integrated dosage

by 1lrnd use; and (3) overall land-use compatibility.
1.3 System Design Philosophy

Since the detailed operations involved in any software system are of

a complex nature, successful implementation must rely heavily upon: (1) opti-

mal interfacing among programs using compatible data set structures and
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formats; (2) deck setup procedures which are as simple as possible and in
any case similar for all programs; (3) straightforward procedures for
system modification without the necessity of modifying the programs them-
selves; and (4) data-checking procedures in the input phases of all pro-
grams to eliminate invalid or inconsistent inputs.

The design of the AQUIP system has proceeded with these criteria in
mind. Of the four computer programs which make up the system, two already
existed before the system was designed: the SYMAP program (developed and
distributed by the Graduate School of Design at Harvard), and the MARTIK
(ERT version) program. Evolution of the input data formats and deck
setup procedures proceeded along the lines already shown to be successful
with the MARTIK program. For this reason, ﬁANTRAN, IMPACT and MARTIK use
a completely self-consistent set of card input formats, data set structures,
and system modification procedures. Formats, and deck setups for.the SYMAP
program are similar but nonetheless different, and hence must be treated
separately in the manual. The interfacing of data sets with the SYMAP pro-
gram, however, poses no broblem since data-set manipulations are performed
in a user-written subroutine which guarantees compatibility with the other
programs.

The following sections discuss in detail the card input format, deck

setup and program logic conventions which apply to the LANTRAN, IMPACT and

‘MARTIK (and, in some cases, to SYMAP as well).
1.3.1 Organization of Program Input

Program input provides information for: (1) control purposes to

distinguish between various program modes; (2) for parameter initializa-
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tion; and (3) to create data sets. All programs in the AQUIP system are
organized along the "Keyword Package' concept. The input to the program thus
consists of a sequence of packages, each identified by a keyword which initi-
ates a set of program functions. Where appropriate, the keyword card (which
is the first card of any package) is followed by a card data set.

The MARTIK, LANTRAN and IMPACT programs, as well as the utility programs,
.follow the ERT standard keyword package format described below in Section
1.3.2. The SYMAP program is also structured along keyword-package lines but
the keyword format is diffefent. A discussion of SYMAP formats and usage
conventions will therefore be given separately (Section 5.1).

Care has been taken in the design of the keyword packages to insure
that (1) the same keyword names in different programs correspond to the
same function; and (2) keyword packages in different programs correspond
to identical card formats, even though some programs may only use a subset
of available card fields.

In all cases, a standard form of package delimiter has been used (to
denote the end of an input package and signal the reading of the next key-
word card). All programs (including SYMAP) make use of a '99999' card
(punched columns 1 through 5) as a basic package delimiter. Further forms
used for nested data packages are discussed in Section 1.3.6. Similarly,
all programs (including SYMAP) use a keyword 'ENDJOB' card (punched columns
1 through 6) to terminate program execution. All input card formats allow

for card sequencing in columns 73 through 80.
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Input card formats for all programs except SYMAP allow for imbedded user
comments for printing in the program output by punching a non-blank character
in columns 71 and 72 of the data card preceding the comments. All card data
sets may optionally be taken from a (tape or disk) file (as card images)
identified by a parameter punched on the keyword card. Finally, all AQUIP
programs make use of an optional user-written subfoutine to allow special
computations to be performed at Qser—specified points in program execution,
or to accommodate non-standard input formats. For MARTIK, LANTRAN and IMPACT,
the user-written subroutine is called whenever a.'COMPUTE' keyword card is
encountered. For SYMAP, an optional user-written routine is called to

read or manipulate each of theAinput data paékages. These user-written
subroutines provide the means for incorporating spécial features into a
(complicated) standard computer pfogram. In tﬁe case of the AQUIP. system,

they serve two functions:

1. They tailor the methodologies directly to the particular'application
- in this case the Hackensack Meadowlands Study. Application of the AQUIP
software system to another region would require only the modification of the
user-written routines. These routines thus become a part of the '"'model

parameter data sets".

2. They allow the interfacing of data sets with the SYMAP program,
whose card-formats are, themselves, not compatible with the other formats

used in the AQUIP system.

In summary, the keyword-package structure of program logic provides a
maximum of flexibility in using the AQUIP programs individually and together.

Inherent in the concept is a cyclic pattern of program logic; execution
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of each package accomplishes some specified function, card input, data set

manipulations, whether it be computations or print. After completion,

control returns to the "nucleus' of the program, whose only function is to

read and recognize the next keyword package card and transfer control to

another appropriate routine.

others may be invoked many times.

Some packages may never be invoked in any run;

One job submission may actually consist

of many separate and even unrelated cases by stacking keyword packages.

1.3.2 Keyword Package Formats

Keyword Card Format

Columns

1-12

13-15

16-18

19-20

21-70

71-72

73-80

Contents

KEYWORD

IC

IFORM

TITLE

JC

KARD

Formg&
3A4

13

I3

12A4,A2

A2

18

Meaning

Alphanumeric identifier for package.

Blank or zero if card input is to be
taken from the card reader; otherwise
IC is the logical unit number of the
device from which card images are to be
read. If IC is punched as a negative
number, it is rewound before reading
begins.

Blank or zero except for 'COMPUTE'
keyword in which case subroutine COMP
is to be called with IFORM as an argu-
ment, and for 'MSG' in MARTIK,.

Not used.

Alphanumeric message to be printed in
the output at the beginning of package
execution.

Blank - if no comments card follows;
non-blank if next card is a comments

card.

Card sequence number.
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2. Data Card Format

Columns

1-70

71-72

73-80

Contents Format
(data)

JC A2
KARD 18

Meaning

Input data in application-dependent
format.

Blank if not followed by a comments
card; non-blank if followed by a
comments card.

Card sequence number (I8)

3. Comments Card Format

Columns Contents Format Meaning

1-14 Not used. .

15 IF Al Blank if no space before printing of
line, 0 if a space is to be inserted
before printing, 1 if line is to
begin at the top of the next page.

16-20 Not used.

21-70 COM 12A4,A2 Line of comments.

71-72 JC A2 Blank - if no comments card follows
(i.e., this is the last comments card);
non-blank if next card is another com-
ments card.

73-80 KARD I8 Card sequence number,

4. Last Card of Data Set

Columns Contents Format Meaning

1-5 '99999! End of data identifier.

6-72 Not used

73-80 KARD 18 Card sequence number.
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1.3.3 'Parameters' Package

All programs (except SYMAP) allow for the modification of program pafa-w
meters or run options through the use of a PARAMETERS keyword package.
Parameters.or option variables are set to default values at compilation,
and hence oniy those which are to be modified need be entered. The format .
of the data package itself is a FORTRAN IV namelist with the name '"§ INPUT."

A summary of namelist rules follows:

1. A namélist input consiéts of a series of variable assignments
beginning with &INPUT and ending with §END, with each assignment of the
form: VAR = X1,X2,...., where VAR is a variable or array name and X1,X2,....,
Xn are the first n values to be assigned. If VAR is undimensioned, only
one value follows. If VAR is subscripted, values are assigned peginning

with the specified element. Examples of assignments are:

TMIN = 0.02,

RCAL(1,4) = 0.92, 0.77,

UNIT = 11,12,
RBKG =  600*0.,
PRINT = .TRUE.,

In the example, the variable TMIN is assigned the value 0.02, overriding

the default value of 0.01. Elements (1,4) and (2,4) of array RCAL are set

to 0.92 and 0.7? respectively. UNIT(1) is set to 11 and UNIT(2) is set to 12.
All 600 elements of array RBKG (dimensioned 6,100) are set to zero. Finally,

-the logical variable PRINT is set to .TRUE. (logical variables take on values

‘of .TRUE. or .FALSE.).
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2. The format of namelist assignments is free within a field extending
from column 2 of any namelist card to and including column 72. Within that
field there may be as many assignments of the form given above as desired,
and the assignments may be in any order. Assignments are delimi;ed by
commas and imbedded blanks are ignored. As many namelist cards may be used
as desired. For convenience, related assignments are grouped together on one
card, so that minor changes require only the repunching of a single card.
Colums 73-80 are available for card sequencing} (Fbr further information
on namelist conventions, refer to a FORTRAN IV Manual.)

The format for a 'PARAMETERS' package is given explicitly below,.and is
the same for all programs except SYMAP. The actual Qariabie:némes, their
types, dimension information, default Qélues and meanings are tabulatedlin

the discussions of the programs themselves.

FIRST CARD

Coluhns Contents Format .Meaning

1-10 ' PARAMETERS''

13-15 (o I3 Blank or zero if parameters are to be
taken from cards; otherwise data set
ref. no of file containing PARAMETERS
package.

16-20 Not used.

21-70 TITLE 12A4,A2 Run heading for printing.
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SECOND CARD

Columns Contents Format Meaning

2-7 '§INPUT!

FOLLOWING CARDS

Columns - Contents Format Meaning
2-72 ' Parameters to be initialized by FORTRAN

NAMELIST &INPUT. See list for indivi-
dual programs.

LAST CARD

Columns Contents Format _ Meaning
2-5 - 'GEND'

Example #1

.| 4END ‘\1
[uniT=11,12, A 4“\1

| NCOMP=50,TMIN=0.01,TMAX=30.0, ‘\1
[QUNIT=2*"UG/M**3", "MG/MG/M**3,2% 'UG/M**3", ‘\7
[RFACT=2*1.E 06,1.E 03,2*1.E 06 ‘\1

Col. 2= [NQQ=5,QNAM="PARTIC.','S 02' C O', 'HYDROC',' N OX', ‘\]

[&INPUT ‘\]

IPARAMETERS HACKENSACK TEST CASE T ‘\1

Col. 1 Col. 21 Col. 72

Figure 8 Sample Card Deck for PARAMETERS Package
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Note that the 'PARAMETERS' package is the one exception to the rule
that packages are delimited by '99999' cards. In this case, the end of the
namelist is signaled by GEND, which appears after the last namelisf assign-
ment (not necessarily on a card by itself). If only one or two variables
are to be changed, it is sometimes more convenient to put the entire name-

list string on a single card, as shown in Figure 9.

Examgle #2
Col. 2 ~_1
lGINPUT RSTORE=.TRUE. ,§END \j
[ PARAMETERS RE-RUN WITH BACKGROUND ADDED j

L
Col. 1 ——} Col. 21

Figure 9 PARAMETERS Package with a Single Namelist Card

1.3.4 'COMMENTS' Package

The 'COMMENTS' package has been implemented in MARTIK, LANTRAN and
IMPACT for the purpose of annotating the printed output with a set of user-
written comments used as a data set. The first card of the package is the
keyword card with 'COMMENTS' punched in columns 1 through 8. If the IC
parameter is zero, the package is read from cards, otherwise from the data
set with reference number IC. For each card in the package, including the
keyword card itself, the contents of columns 21 through 70 are printed as
comments. All but the last card of the package must have a non-blank
character punched in columns 71 and 72. The»secondbapd following cards

are in the format given in Section 1.3.2, Item 3.
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1.3.5 ‘'ENDJOB' Keyword Card

The 'ENDJOB' card is used in all programs (including SYMAP) to terminate
program execution and end the job. Reading of the 'ENDJOB' card causes the

message 'END OF PROGRAM.' to be printed in the output.
1.3.6 Nested Card Data Sets

For.nes;ed data sets requiring sub-delimiters, the outer delimiter is
a '99999'.card, the first inner delimiter is '88888', the second '77777',

carried inward to nine levels of nesting as seen in the following diagrams:

777
]
88888
66666 ———
T S
58888 17777
99999

Figure 10 Example of Nested Card Data Set

1.3.7 Optional Data Sets from Card-Image Files

For each of the programs except SYMAP, card data sets may be taken
from a disk or tape file instead of from cards. This feature minimizes the
repetitive handling of large card data sets. To read in a package from a

data set with reference number IC, punch IC in columns 13 through 15 of the
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keyword card. Any number from 1 to 99 may be used, with the exception of

the following special data set reference numbers:

S Card Reader
6 Printer
7 Punch

9  AQUIP run log file ('LOGDATA')

Above and beyond these reserved dataset numbers there are other datasets
which are used by the programs for temporary storage. These units can be
changed by the user if he so desires. The shmmary of datasets needed for each
program is as below; default unit numbers are giveﬁ, as are their DCB para-

meters.

Program Dataset o DCB Parameters

Unit number

LANTRAN
5 Input data card-image
6 Output printer
9 Log
11 Figures dataset RECFM=VBS,LRECL=448,
(temporary)
12 Selected points, ' card-image
seasonal emmissions
(temporary)
MARTIK
5 Input data ' card-image
6 Output printer
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9 . . Log

11 : Source data, internal RECFM=VSB,LRECL=64,

form (temporary) BLKSIZE=1596
IMPACT
5 ~ Input data card image
6 Output printer
9 | Log
SYMAP
1 Work dataset | RECFM=VSB,LRECL=64,
* (temporary) - BLKSIZE=1596
2 Work dataset "
-(temporary)’ :
3 ' Work dataset "
(temporary)
5 - Input data card-image
6 Output A printer
9 Log

If the data set is to be rewound before reading the package, punch the data
set reference number as a negative number (-IC) in columns 13-15 of the

keyword card. The entire package, including the keyword card, all data

cards, comments cards and '99999' if required must appear as 80-column card
images on the file. The utility program 'UPDATE' (program U2) has been pro-
vided for the purpose of creating and updating card-image file data sets in

the proper format.

33



The following example (shown in Figure 11) represents a set of MARTIK
runs using an initial program setup with default parameters, receptor data
on unit 14, source inventories for summer, winter and annual seasons on unit
15, and meteorological data for the correspoﬁding ;easons on unit 16.

In this example, a total of 12 cards replace an input deck which could
amount to a half-box of cards. This mode is only of value, of course, for
card data sets which are not frequently modified, and which are used repe-

titively.

Col. 1 —
/

VENDJOB

IRCON

| SRCE 16

I METD 15 S “\\
I'RCON S ‘ﬁ\\
"SRCE 16 “\W
'METD 15 ’ “\\
| RCON \\
I"SRCE 16 - “\
I'METD -15 - ‘\\

I REGP -14
[ COMMENTS //I SUMMER , WINTER AND ANNUAL CASES ﬁ\w

Col. 13 Col.21

Figure 11 Example of a MARTIK Data Set
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1.3.8 Numbered Error Messages

All programs have been designed to prevent, if possible, lengthy compu-
tations with faulty data. To this end, input data and control parameters
are checked for completeness and self-consistency wherever possible. SYMAP
has its‘own procedures for error-checking, and prints a diagnostic message
when a problem is discovered. For the ERT programs, a numbered error-message
system has been developed, whereby the detection of an error transfexs control
to subroutine ERRX (used by MARTIK, LANTRAN, and IMPACT which terminates

execution with the printed message:

- "EXECUTION TERMINATED DUE TO ERROR NO. XXXX IN YYYY"
where XXXX is a number and YYYY the name of the subroutine in which the error
was detected. All errors terminate the run at the point where they are

detected.

A list of conditions checked is given by routine, ﬁhmber, and cause

in the discussion section for each program.
1.3.9 User-Written Subroutines FLEXIN and COMP

Each program in the AQUIP system makes use of a user-written (applica-
tion-dependent) subroutine to perform special-purpose computations or to
manipulate data sets in non-standard formats. For the SYMAP program, this
routine has the name FLEXIN, and for the MARTIK, LANTRAN and IMPACT
programs, it is called subroutine COMP. FLEXIN and COMP are similar in that
they both provide the user the means for adapting a ''standard" program to
his "ad hoc' needs. They differ, however, in the way in which they are
invoked. FLEXIN is called as én option by an input data package to read and/or

manipulate data. COMP, however, is called as a keyword package with keyword
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'COMPUTE', and hence is not necessarily associated with an input (or any
other) phase of the program.

Since the ''standard' programs are complicafed‘iﬁ logical structure, it
is generally not advisable to make gg_hgg_changés within them. Subroutines
COMP and FLEXIN provide ideal means fdr isolafing the application-dependent
features and changes. In actual fact, many versions of COMP or FLEXIN'may
peacefully coexist, each representing a different application of the system
with different conditions. At run time, the user includes ﬁis own COMP or
FLEXIN in place of that suppiied with the AQUIP syétem; Ambitious prbgrammers
who wish to make more extensive program changes ﬁay still éonfine them to
their own COMP routine by replacing "standard" subroutines by entries into
their own COMP subroutines, and then not including: the "'standard" routine
at run time. An example of this procedure in application to the AQUIP system
is given in the discussion of the MARTIK program, in which subroutine PRISE

(which computes plume-rise) is replaced by an entry into. subroutine COMP.

The essential functions of the routines are described as follows:

SUBROUTINE FLEXIN (IFORM,T,FIRST)

Used in: SYMAP
Called by: All input keyword packages except F-MAP if
any of the columns 16-20 is non-blank.
Arguments:
IFORM An integer from 1 to 999 available to the
routine to select among modes or optionms.
This number is the first field on the option
card, which follows the keyword card if any
of the columns 16-20 is non-blank.
T An array of variables returned to the calling

routine. The dimension of T, and the vari-
able designations depend upon the particular
package.
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FIRST A logical variable, which is true the first
time FLEXIN is called, and false thereafter.

Functions: To read and preprocess as necessary the data -
elements required by the calling data package
routine, or to manipulate data elements read
in by the calling package routine (in standard

format).
SUBROUTINE COMP (IC,IFORM)
Used in: MARTIK, LANTRAN, and IMPACT
Called by: The input processor routine whenever a keyword

card 'COMPUTE' is encountered in the job
stream. The parameters IC and IFORM are
punched right-justified in columns 15 and 18
on the keyword card.

Arguments:
IC Data set number for optional input (5 assumed
unless overridden).
IFORM An integer from O to 999 available to the
routine to select among modes or options.
Functions: Performs any computations desired by the user,

making use of program parameters and inter-
mediate program results through the set of
labeled common blocks (listed separately in
program discussions). Input-output operations
may be performed. Certain subroutines normally
used in the program may be replaced by '"ad

hoc" entries into subroutine COMP. In addi-
tion, a set of subroutines is available for
use by the COMP routine for specific functions.

In writing new FLEXIN or COMP routines, or modification of existing
ones, care must be taken if labeled common blocks are used or new subroutines
generated (called by COMP). Operation errors will occur if the names of
existing control sections (subroutine names or labeled common block names)

are not used in a manner consistent with that in the main program.
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1.4 Summary of Program Requirements

A summary of the storage, operatioh and“System requirements of the
AQUIP system programs appears in Table 1. This table is based on the
assumption that only the four AQUIP programs, MARTIK, LANTRAN, IMPACT and
SYMAP are executed from a disk-resident load module. The utility programs,
which are less-frequently used, are assumed to be run from binary decks for
the IBM 360/75.

The number of runs requifed is based on the minimum number of runs
required for analysis of the Hackensack Meadowlands 1990 plan (for three
seasons). Two MARTIK ruﬁs are assumed for eachvseason (for: (1) point and
gridded area sources, and (2) line sources). Single-run execution times are
given as cpu time ranges. Of all the programs, only MARTIK is not I/0

bound, and thus actual running times for the others are determined by the

time required for printing.
Peripherals required by AQUIP system software are:

1 Card Reader

1 132-Character printer with program céntrol over carriage spacing

1 Card Punch

1 2314 or equivalenf disk for object-module storage (for programs
to be executed from disk)

1 Sequential 2314 disk file for the AQUIP run log ("LOGDATA") file.

3 Sequential data files (tape or disk) for data sets.

Storage requirements for object modules: and data sets are given in

Table 1.
1.5 System Run-Log

All programs in the AQUIP system make use of a simple run-log procedure,

built around subroutine HEADR and the disk file "LOGDATA". Although actually
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SUMMARY OF AQUIP PROGRAM REQUIREMENTS

TABLE 1

LANTRAN | MARTIK | IMPACT | SYMAP |METCON | UPDATE
Program Name -
(P1) (P2) (P3) (P4) (U1) u2)
COMPUTER 360/75 360/75| 360/75 |360/75 '360/75 360/75
I STORAGE REQUIREMENTS
A. Core-no overlays, k bytes | 190 100 85 250 - -
B. Core-with overlays, k bytes| 115 52 60 85 - -
C. Program Storage (disk),
tracks 45 20 20 45 - -
D. Deck size, cards 3500 1800 1500 5000 { 600 400
II  OPERATING REQUIREMENTS
A. Relative number of runs(l) 2 6 4 3 - -
B. Single run cpu time, min(Z) 1-2 15 .5-4 ',25-2 1 1
C. Total cpu time per plan, '
min. 2-4 90 2-16 1-6 - -
D. Single run print pages 150-300 15-25 10-75 10-50 10 3*
IIT DATA SET REQUIREMENTS
A. Number of 2311/2314 Files 4 1 4 1 1*
B. Number of Tracks, total 37 16 1*
C. Additional: Tapes (max) 2 0 2 0 o*
Card punch? Yes Yes Yes No Yes Yes

(I)Minimum number of runs to analyze one Hackensack Meadowlands 1990 plan.

(Z)Run times do not include wait state (print) time.

*Depends upon application of program.




a sequential file, the LOGDATA file is in effect a random-access file consist-
ing of a table of up to 100 coded entries identifying (1) a program number,
(2) version number, and (3) a sequential run number from 1 to 999. At the

beginning of each run of a program, a call to HEADR reads the file from

- B e e b

disk, searches the table for the approprlate program number and ver51on ‘
number, increments the run number writes the néw table ‘back out to the f11e,
A

and prints a header message with the program-name;- date andmrun~number;~-Run

%
}

numbers for version 1 of a program lie in the range 1001-1999; those for

version 2 in the range 2001-2999, etc. In this manner, each fun with a-

u} - 'd

given program, or version of a program is glven 'a unique: number wh1ch is

useful in cataloging the output of a series of runs. In addltlon output ,

card data sets are punched w1th a leader card g1v1ngvthe name‘ date and run
: ..;‘l .
number appearing in columns 73-76 of each card ;

1.5.1 Run-Log Initialization o &

The run-log file LOGDATA must be prev1ously infeYglized: before any of

the AQUIP programs may be‘run. As 1mp1emented the flle has been properly

initialized for the New Jersey Department of Transportatlon computer fac11-

S -

ities. The following discussion is therefore a1med:gt the eventual necess-

ity of reinitializing the file. s ; ;

A simple "one- shot” FORTRAN IV program called LOGGEN (program'U3) has

i
. g ! i

been provided and is llsted in the Appendlx Theﬂprogram wrltes a table of

w\ . >-' - 5‘

100 zero integers into the f11e, endflles 1t and stops @nce'the f11e has

been reinitialized, all run numbers w111 of course begln agaln at N001 where
N | (34

. 1 .4'
I
¢

) .t
% NN R
2 \ el
S ! '- H

N is the version number of the program.: . i -

Parameters for the LOGDATA file spec1f1ed by the fdllbdlng 08/360 Job

g .
Control Language (JCL) statement are: } ;

TABLE 2 Parameters»forvLOGDATA"Fi1e~~5 S
//DOGDATA DD DSN=LOGDATA,DISP=(NEW,KEEP),UNIT=2314,VOL=SER=000001

// DCB=(RECFM=VS, BLKSIZE=260) , SPACE= (CYL, 1)
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1.5.2 Output-Formatting Routines Page and Lines

An additional feature of this system, used in all programs (partially

in SYMAP) is output formatted with a standard header at the top of each page.

This header contains the program number, run number, program name, version,

level (date of the last modification to the program, expressed as an integer

of the form YYMMDD), the current run date, and the page number. This page

header is controlled by two system subroutines: PAGE and LINES (an entry in

PAGE). These routines are described briefly:

" SUBROUTINE PAGE
Used in:

Called bxz
Arguments:

Functions:

All programs.
Any routine performing printed output
None

Spaces to the top of the next page and prints the
"'standard" header.

SUBROUTINE LINES (N,§S)

Used in:

Called bz:

Arguments:
N

&S

Functions:

All programs except SYMAP

Any routine performing printed output.

An integer representing the number of lines by which
the line pointer is to be incremented.

A FORTRAN statement number (S) to which control passes
when a new page has been started.

Initially, the line count is set to 4. Each call

to LINES increments the line count by N. When the
line count exceeds 57 (the maximum number of lines per
page) a call to PAGE is effected, the line count again
set to 4, and return is to statement S of the calling
program.
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1.6 Principles of Data Flow

The AQUIP system data definition involves tﬁe'useé directly in the
determination of names, units and meanings of the vafiable usea in the
system. To a high degree, the user defines the daté flow to fit the needs
of the particular system application. The ''meaning" of é data set is thus
dependent upon the meanslof:its creation (i.é., whethef as a user created
punched card input, or the output of a computation s£ep passed from one pro-
gram to another). This detailed control over the fioQ of data requires a
thorough understanding of the functions and usage of each program in the
AQUIP system, and at the same time, careful record-keeping to ensure that
the parameters applicable to all programs are mutually consistent. . Care
must also be taken to ensure that computation results of one program.step
are correctly labeled to ensure for example that results for one seéson will
be used with other data for the same season.

The AQUIP system data flow is based on using keyword controlled pack-
ages. Many of these packages, such as the POINTS package, use identical
card formats. Using an interchangeable deck in'seve;al programs, the user
can be certain that he is using identical data for each of the programs.
This is useful for data such as POINTS where the receptor locations must be
identical in the several programs using the samé receptor oriented data (such
as concentration at a receptor). Beyond the interéhangeable datasets, the
AQUIP system programs also create keyword packages of data. These packages
may be either cards or card images on disk or:taﬁe;“ The keyword card format
permits use of card image dafasets on disk or tape, using the variable IC
on the keyword card.

This interchangeability is based partly on the uniform card formats,
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and partly on the modular structure of the programs. The keyword structure
enables the user to specify in significant detail the order of operations,
and the meaning of the variables. There is no set order for input keywords
or for keywords which perform calculations. Each keyword has a meaning,
which is the same in any of the programs in the AQUIP system. The POINTS
package specifies receptor locations; VALUES specifies receptor related
values. The SRCE package provides source data for MARTIK, regardless of
whether it is created by LANTRAN or by the user directly; it has the same
format in either case. COMPUTE operations are performed at the point at
which the package is encountered in the input data stream. There are, of

’ 4
course, cases where one operation must be performed before another; in
LANTRAN, when using the optional COMPUTES to determine emissions, the

first COMPUTE package must calculate heat/hour before the second can

calculate the fuel that must be burned to provide the needed heat,
1.7 AQUIP Program Test Cases

In order to demonstrate explicitly the use of the AQUIP system, and
at the same time to illustrate the operation of the programs, a sequence
of '"test cases' has been prepared. This sequence traces a hypothetical land-
use configuration throughout each program step. The preparation of input
and the resulting output for each computation step are described as a
section in the discussion for each program.

The test cases include several examples of data decks created by one

program for use in another. Specific examples are;

1) The emission 'SRCE' data calculated in LANTRAN and used in MARTIK;
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2) The background 'VALUES' calculated in MARTIK for later use in

other MARTIK runs;

3) The total air quality VALUES calculated in MARTIK: for ALLOCATION

by LANTRAN to a grid.
4) THE "gridded" air quality calculated by LANTRAN for use in IMPACT.

The basic data flow applicable to the AQUiP'test'cases is éhown in
Figure 12. This data flow is only one of many inherent in the system
design. The discussion for each program includes data fiow diagrams which
indicate the types of data which are reqﬁired as.to the pfogram; and the
types of data which are output by the pfogram.A Tﬁis information may be uged
to connect the programs in other meaningful ways to solve other problems.
This flexibility places a heavier load upon the user in défining h;é dafa-
flow to suit his problem; but it frees him to solve maﬁy mbre complex and
varied problems that can be found while anélyziné vafioﬁs 1;nd.uséAhlterna-
tives. The AQUIP system has the flexibility to be used for new problems
requiring new dataflows.

The dataflow shown in Figure 12 is the conceptual dataflow in the test
cases that were run. The input data is not specified in the.actual oraer
input, but rather is grouped by meaning.

Project grid data is the information requiréd by the program to define
the coordinate system and gridding system being used by the particular pro-
ject. This information specifies the same coordinates and grid for each
of the program whenever runs are being made in the projeét. This informa-
tion may be chosen differently for different projects, but remaiﬁé the

same within a project.
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Land-use data is the same for all programs for each of the land use
plans considered. It can of course vary from plan‘tolplan.

The receptor locations must be the same for all p;ograms used in the
project. Data created with differént receptors ¢annot directly be merged.
Conversion by LANTRAN to a standard grid is tﬁe'oﬁly @ethod for properly
merging values calculated for différentvrecebtor locaéions. | |

The non-universal datasets are: . the controlydata, which controls
program operation and varies from program to program. Within this category
is also included the order in which dafa are giveﬁ.A ‘

Highway and incinerator emissionévmust be specﬁéliyigalculated in addition
to the LANTRAN output, for use as input to MARTIK; as éxplained in the Task 1
Report. | | |

User impact analysis operations represent the'éontrol data for.the IMPACT
program. These operations determine the methodology by which the impact of
the air pollution levels is assessed.

The structuring of inputs, data set descriptions and detailed data flow

pertinent to the programs is given in the program discussion sections 2-5.
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2. [LAND-USE DATA TRANSFORMATION PROGRAM (LANTRAN) P1

2.1 1Introduction

The purpose of the LANTRAN program is to convert land-use data to a
rectangular grid system; to provide land-use statistics; to provide certain
commonly used preprocessing procedurés for land-use data; and, to establish
data sets for use by other programs. This data may be separately calculated
emissions data, or it may be land use data which will be converted into
emissions data using the LANTRAN COMPUTES, or it may be some other data
which is available on figures and is desired on a grid.

The program is organized around two basic forms of data: that related
to land-use activities and represented by a set of geographically defined
"figures'" and that related to a grid system with its associated "cells".

In LANTRAN the "figures" are the input and the grid system the output; i.e.,
the result of an allocation of activities defined on the figures to cells of
the grid system. Internally, the two forms of data are represented by two
large arrays. The first enables up to 18 different sets of data to be defined
on up to 400 different figures, with each figure consisting of either: (1)

a single point; (2) a broken line of up to 50 vertices; or (3) a polygon
area of up to 50 vertices. The 18 ''variables'" are assigned symbolic names
by the user at run time, making possible the manipulation of data by refer-
ence to the symbolic name. Examples of symbolic names which might be useful
in land-use applications are 'POP-DENS' for population density of 'DU/ACRE'’

- for density of dwelling units per acre of residential land.

The second array corresponds to the same 18 variables defined on a grid
system of up to 400 cells. The grid system is specified by the horizontal

and vertical coordinates of its '"origin", the cell count in the horizontal
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and vertical directions, and the dimension of the grid cell in the horizontal
and vertical directions. In addition, a scale parameter is specified to

enable a convenient set of units such as kilometers or miles to be used for

the coordinate system, and the physical height of the grid system is speci-
fied in meters. |

In summary, the use of LANTRAN consists of (1) defining the set of
FIGURES; (2) defining the variables associated with the figufes and assign-
ing VALUES for these variables to the figures;AfS) performing an ALLOCATION
which distributes selected variables among cells of tﬁe grid system; and,
(4) creating an OUTPUT data set defined on the grid system, and putting
this data set out either in phnched-card form of as card images on a speci-
fied file.

In addition, the two basic forms of data répreéented by the figure-
values or "FV" array and the grid-values or ﬁGV" érra& may be manipulated
before or after allocation using an appliéatioh-spécific subroutine (COMP)

written by the user.
2.1.1 Allocation Modes

Any number of '"allocations' may take place within one program run, with
each allocation assigning up to six variables according to one of four

modes :

1) Allocation by Extent

In mode 1, any point is allocated to the cell containing it. Partially
contained lines or polygons are allocated in proportion to the length or
area falling with a given grid cell. Internally, data assigned to either

the FV or GV system are expressed as intensive variables.. Thus, if an
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extensive variable is given for a figure variable (e.g., total population),
it is first converted to intensive form by dividing by the figure area (or

length). Variables allocated to the grid system are thus in the form of

units per square scale unit and are therefore independent of the size of

the grid cell chosen.

Examples:

a. Allocation of population density 'POP-DENS' given by county
(polygon figures). After allocation, each cell of the grid
system contains the mean population density (in the same units

as those given for the counties).

b. Allocation of vehicle density 'VEH-DENS' given by highway (line
figures). If the input data are given in terms of vehicles per
linear scale unit the values allocated to grid cells will be in

vehicles per square scale unit.

2) Allocation by Association

In mode 2,>one of the variables of the FV system is selected as a °
"reference variable." Within any grid cell, the figure for which the total
of the reference variable contained within the cell is maximum is said to
be "predominant" for that cell. For each variable allocated by mode 2, the

value assigned to the cell is that of the predominant figure for that cell.

Examples-

a. Allocation of effective stack height 'STK-HT' could be accomplished
using mode 2 with stack volume 'STK-VOL' used as a reference vari-
able. In this case the figure with the largest integrated stack
volume within a cell would determine the value of the stack height

assigned to the cell.

49



8315

0S

Figure 13 Contour Source Map



b. A variable representing water 'WATER' might be allocated using

mode 2 with the reference variable being the area of a figure repre-
senting a body of water ('EXTENT' for a polygon figure), or land. For any
cell in which the body of water is predominant, the value of 'WATER' is set

to that of the body of water, and vice versa.

3) Allocation by Interpolation

In mode 3, the value assigned to a given cell is the result of a
weighted average of figures with the weight for each figure determined by
the inverse-square of the distance from the cell centroid to the figure
centroid. In this mode, a number of figures may be used to produce a

surface on the output grid system.

Examgles

a. Allocation of pollutant concentrations given at selected
points called 'receptors' might best be done with mode 3. If 'HYDROC' is
the symbolic name assigned to the hydrocarbon concentration at the set of
point figures, allocation by mode 3 yields a surface and the value for each

cell is thus the surface mean for that cell.

4, Allocation by Proximity

In mode 4, the value assigned to a given cell is that corresponding to

the figure whose centroid lies closest to the cell centroid.

Examgles

a. In determination of the influence of shopping centers upon a
given cell, mode 4 would be used if the residents of a cell were assumed to

to use the nearest shopping center. In this case a variable representing
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sales volume for shopping centers might be allocated to yield sales volume

per square scale unit for each grid cell.
2.1.2 Keyword Package Summary

Program input is organized along the keyWord package structure described
in Section 1.3. In the AQUIP version of LANTRAN, the following keyword pack-

ages have been implemented:

PARAMETERS

This card directs the reading of a parametér namelist § INPUT in which
all run options and computation parameters are'speéified; ALl parameters
have defaults, and need be specified only when they are changed. Some
internal program parameters are also accessible to the uservthrough the GINPUT

namelist. A list of currently implemented parameters appears in Section 2.2.1.

FIGURES

This card initiates the reading of land—use‘"Figures" in SYMAP A-CON-
FORMALINES format. Point, line or polygon area figures may be specified,
with up to 50 vertices allowed for a single figure. The figures are trans-
ferred to data set #11 for allocation to a grid system.via aﬂ ALLOCATION

package.
POINTS

This card initiates the reading of point "Figures'" in MARTIK format.
Each card defines the horizontal and vertical coordinates of a single point.
Each point thus defined is added to the Figures data set #11 just as if it

had been read in with a FIGURES package.
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VALUES

This carq initiates the reading of values to be assigned to up to 400
figures. Up to 18 different sets of values may exist at any one time, each
set identified by a symbolic name (e.g., 'BTﬁ/HR') specified at run time.
Up to six such variables may be defined and initialized in one VALUES pack-
aée. Values, punched six to a card initialize the specified variables for
one figure. Again, if values are to be changed, only those to be changed
need be included in the VALUES package. Of the 18 variable sets, the first
is permanently reserved for the figure "extent', which is the area of a
polygon, length of a line and unit for a point figure. The name of this

first variable is 'EXTENT.'
GRID

This card allows the grid systems which correspond to the 18 sets of -
variables to be initialized for (1) transformation or (2) manipulation using
a COMP subroutine. Up to six variables may be defined or redefined in one
GRID package. Each card initializes the specified variables for one single

cell of the set. Up to 400 cells may exist in any single set of grids.

ALLOCATION

This card initiates a package which allocates the figures described by
the FIGURES package to the specified grid system. The ALLOCATION package con-
tains four allocation commands: (1) the mode command selects one of four
éllocation modes and allocates up to six variables to their corresponding
grid systems; (2) the list command causes named grid system variables to
be listed in F-format; (3) the plot command causes named grid variables to
be plotted graphically using the GPLOT subroutine; and (4) the zero

command sets named grid variables to zero.
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ACTIVITIES

This card initiates the reading of a set of activity-dependent parameters
which may optionally be assigned as Valugs for land-usé figures or control
the assignment and allocation of values to figures or to a grid system. Each
activity is coded by means of an 8-character word (e.g., 'S2036') which
defines an entry in the activities table. In addition, each activity code
carries another 8-character key word representing (if non-blank) the code
of the activity whose parameters are to be applied to this.activity (e.g.,
'S2036' may use the parameters of 'S20'). SeQen variables are given in the
table for each activity, relating fo such fundamental properties as popula-

tion density, heat demand, etc.
OUTPUT

This card causes an output data set to be created in GRID format,

with six named variables put out in card-image format on a specified data

set.

CLEAR

This card clears the symbol table, and resets the number of variables
to one ('EXTENT' is never deleted from the table). All grids are zeroed, as

are all sets of figure values except 'EXTENT'.

COMMENTS

This card initiates the reading of a package designed for the convenience
of annotating the output with comments. Any number of comments cards may
follow, each with a carriage control character (blank, 0 or 1) in column 15,
and the comments line in columns 21-70. A non-blank character in column 72

indicates that an additional comment card is to follow. Comments are read
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and printed until the last card read contains a blank in columns 71-72. An
additional feature of the LANTRAN data set structure is that for most card
data sets, comments may be imbedded in the data by punching a non-blank

character in column 72 of the card read before the comments are inserted.

COMPUTE

This package has been provided to enable the LANTRAN program to be
adapted easily to special cases in which user-designated calculations and
data set manipulations are to be done at intermediate stages of a job.
The COMPUTE card calls a user-written subroutine COMP, which may perform
calculations, additional input-output, and manipulation of data sets as

required by the specific program applications.
ENDJOB

This card causes termination of the program with the message "END OF

PROGRAM"',

These packages are discussed in detail in Section 2.2, with the excep-
tion of COMMENTS and ENDJOB which are discussed in Section 1.3, and COMPUTE

which is covered in Section 2.3.
2.1.3 Program Output

The normal output of LANTRAN consists of:

1. Listing of figure data as read in, including the coordinates of the

centroid and extent for each figures.
2. Listing of values for figures as read in, tabulated by variable.

3. Listing of the extent of figures as allocated to grid cells by

mode 1.
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4. Tabular listing of values assigned by allocation to grid cells,

given by variable.

5. A graphical plot of each resultant grid using symbols representing

up to 10 value levels with symbolism made up of four overprint characters.

6. For each grid-plot, a listing of the number of cells falling within

each value range.

7. One or more output data sets of grid values in card-image format

either as punched cards or as a disk or tape file.
2.2 Keyword Packages
2.2.1 PARAMETERS

The format of the LANTRAN PARAMETERS package is as given in Section
1.3.3. The name, type, dimension, default value and a brief description of

meaning is given for each parameter currently accepted by the namelist

&INPUT:

Name Type Dim. Default Meaning

SCALE R4 1 1000 Coordinate scale unit, meters

JC 14 1 0 Zero if no output data set; other-

' wise, the data set reference number
of the output data set.

ORIGIN R4 2 0.,0. Horizontal (east-west) and vertical
(north-south) coordinates of grid
origin in scale units; (southwest
corner of grid-cell with indices
(1,1) )

GX R4 1 1.0 Horizontal dimension of grid cell,
in scale units

GY R4 1 1.0 Vertical dimension of grid cell in
scale units.

NX 14 1 0 Number of cells in the horizontal

direction.

56



Name Type Dim. Default Meaning

NY 14 1 0 Number of cells in the vertical
direction.
RZRO R4 1 1.0 E-4 Square of the distance R, within

which points to be allocated by mode 3
are given equal weight.

NLEV 14 1 10 - Number of value levels for PLOT.

LEV R4 10 * The set of maximum values correspond-
ing to each value range for PLOT.

SYMB R4 10 * The set of symbols corresponding to
each value range for PLOT. Each
symbol contains up to 4 characters
to be combined by overprinting.

PRINT L4 1 .TRUE. False for partial print suppression.
REWIND 14 10 10*0 Set to zero before reading namelist.
Any non-zero data set number is re-

wound at this point.

HEADR ~ L4 1 .TRUE. False to suppress output of SRCE
card in output data set.

Default values for the plot parameters are given in the fdllowing table:

;evel Minimum Maximum Symbol
umber Value Value
1 - 0 (blank)
2 0. 1 v
3 1. 2. r-t
4 2. 5 'e!
5 5. 10. e
6 10. 20, X!
7 20. 50 0!
8 50. 100. '0-' (note overprint)
9 100. 200. 'oxX!
10 200. -- '0XAV!
*See list.
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2.2.2 FIGURES

This paékage reads in the set of point, or polygon 'figures" which define
a land-use plan, and writes’it to wnit 11. A figure may consist of a
single point (one vertex), a broken line (two or more vertices), or a closed
polygon (four or more vertices with the last coincident with the first). Here
a ﬁvertex" is defined as a pair of coordinates (horizontal, vertical) measured
in scale units, which locate a point. Within the FIGURES package, each 'ver-
tex" is described by a singlé card, and one figure may have up to 50 vertices.
Up to 400 figures may exist at any one time in the LANTRAN program. Note
that a FIGURES package may be read by a SYMAP A-CONFORMOLINES package (Section

5.2.2) for optional conformant-zone plotting of land-use data.

FIRST CARD - Keyword card 'FIGURES' in "standard'" format (Section 1.3.2)
LAST CARD - Delimiter card '99999°'.
INTERMEDIATE CARDS - Data cards (one or more for each figure):
FIRST CARD - Identification card (one for each figure)
Columns Variable Format | . Meaning
1-5 IREF + 15 Figure reference number. If zero, the

figure is assigned the next number in
the sequence.

10 JT Al 'P', 'L' or 'A!

11-20 XX F10.3 Horizontal coordinate of first vertex,
scale units.

21-30 YY F10.3 Vertical coordinate of first vertex,
scale units

31-40 PLAN A8, 2X 8-character code (for printing only).
41-50 CODE A8, 2X 8-character activity reference code.
51-70 TITLE S5A4 20-character title for printing.
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FOLLOWING CARDS - One for each additional vertex.

Colunmns Variable Format Meaning
1-5 -« Must be blank.
6-9 v I4 Ve}tex number, beginning with 2 and

increasing by one with each vertex.
Must be in order, (proceeding in a
clockwise direction for positive area).

10 Must be blank-

11-20 XX F10.3 Coordinate of vertex
21-30 YY F10.3 Coordinate of vertex
31-70 Not used.

NOTE that for an area figure, the last vertex must be identical to the first;
i.e., the figure must be closed. NOTE also that a maximum of 50 vertices are
allowed, for any one figure.

The procedure for coding figures is shown below. The first example
represents a line figure, the second a simple area figure, and the third
an area with a "hole'" in the center (coded counter-clockwise for negative
area).

EXAMPLE #1 EXAMPLE #2
2
4
/
3
EXAMPLE #3
/

P

Procedures for Coding Figures with Examples
for Line and Area Figures
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2.2.3 POINTS . .

This package reads in the coordinates for a set of point figures in .
MARTIK format. These data are then added to the data set on unit 11 just as
if read in a SYMAP 'B-DATA POINTS' package (Section 5.2.3) for optional plot-

ting of land-use data.

FIRST CARD -  Keyword card "POINTS' in standard format (Section 1.3.2).

FOLLOWING CARDS - One for each point figure.

Columns Variable Format Meaning
1-7 Must be.blank
8-10 IREF I3 | Figure reference number, with same

conVentibns:as'erHFIGURES.

11-20 XX F10.5 Horizontal goqrdipate,lscale units.
21-30 YY F10.5 . Vertical coordipatés, sééle'qnits;
31-40 -- F10.5 Height, meters (not used by LANTRAN)
41-70 TITLE 7A4 ,A2 30-character name for printing;

LAST CARD - Delimiter card '99999'

2.2.4 VALUES

This package reads in the set of values for six named variables to be
assigned to figures. Each card causes the values for the six variables to
be assigned to one identified figure. Only those figures refgrghced by é
VALUES package are modified. If the variable names given on thé "name' card
have been previously defined, values replace those previously assigned;
otherwise the name is added to the 1list. A maximum of lé vériables, includ-
| ing 'EXTENT' are allowed. Note that the card format for 'VALUES' is identical

to that used in MARTIK (Section 3.2.4), and that a 'VALUES' package may be
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read by a SYMAP 'E-VALUES' package (Section 5.2.5) for optional plotting

of land-use data.

FIRST CARD - Keyword card 'VALUES' in standard format (Section 1.3.2).

SECOND CARD - Variable Name Card

Columns Variable Format Meaning

1=10 Must be blank.

11-18 VN(1) A8 Name of first variable

19-20 KT (1) A2 Blank if variable is intensive as
read in; if non-blank, values are
divided by figure extent.

21-28 VN(2) A8

29-30 KT(2) A2

) > Names and type codes for variables

2 through 6.

69-70 KT (6) ' A2)

FOLLOWING CARDS - One for each figure to be initialized.

1-7 Must be blank

8-10 IFIG 13 Reference number of figure.to which
values are to be assigned.

11-20 FVAL (1) F10.5
Values for up to 6 variables.

61-70 FVAL(6) F10.5

LAST CARD - Delimiter card '99999'

NOTE that up to six variables may be assigned in one 'VALUES' package. If
‘less than six are to be assigned, the name fields for the remaining are left

blank.
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2.2.5 GRID

This package defines a grid system and initializes a subset of the
cells of that system with values for up to six variables. It is analogous
to the 'VALUES' package except that it refers to cells of a grid system
rather than to figures. 1In LANTRAN, a grid of up to 400 cells may be

defined.

NOTE that a 'GRID' package may be read by a MARTIK 'SRCE' package (Section
3.2.7.)

FIRST CARD - Keyword card 'GRID' in standard format (Section 1.3.2).

SECOND CARD - Variable name card.

Columns Variable Format Meaning

1-10 Must be blank.

11-20 VN(1) A8,2X Name of first variable (must be inten-
sive as read)

21-30 VN(2) A8,2X

. . : } Names of variables 2-6.

61-70 VN(6) A8,2X

THIRD CARD - Grid parameter card.

1-5 NX 15 Number of cells in the horizontal
direction.

6-10 NY 15 Number of cells in the vertical direc-
tion.

11-20 ORIGIN(1) F10.5 Horizontal coordinate of grid (south-
west corner of cell (1,1), scale u.

21-30 ORIGIN(2) F10.5 Vertical coordinate of grid origin,
scale u.

31540 GX F10.5 Horizontal grid-cell dimension, scale
units.

NOTE that up to six variables may be assigned in one 'GRID' package. If
less than six are to be assigned, the name fields for the remaining are left

blank.
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Columns Variable Format Meaning

"41-50 GY F10.5 Vertical grid-cell dimension scale
units.
51-60 SCALE F10.5 Scale unit, meters.

61-70 HH F10.5 Height, meters

FOLLOWING CARDS _ One for each grid-cell to be initialized.

1-5 IX 15 Horizontal cell index.
6-10 1Y 15 Vertical cell index.

11-20 GVAL (1) F10.5

.} Values for up to six variables.

61-70 GVAL(6) F10.5

LIAST CARD - Delimiter card '99999'

2.2.6 ACTIVITIES

This package reads in up to seven categofies of data which can be
linked to figures by means of the 'CODE' field punched in the 'FIGURES'
package for each figure (see Section 2.2.2). These data are actually not
used by any of the 'standard' functions of LANTRAN, but instead form a data
set for manipulation by a user-written COMP routine. The activity names,

-and the values assigned may thus be different in each application. A system
of 'CODE' designations may be developed such that only those activity values

which are different need be entered.
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FIRST CARD - Keyword card 'ACTIVITIES' in standard format (Section 1.3.2).

SECOND CARD - Activity variable name card.
Column Variable Format Meaning
1-10 AVNAM (1) A8,2X
) ) ) Activity variable names (up to seven)
61-70 AVNAM(7) A8,2X
FOLLOWING CARDS - One or two cards per activity code (up to 100)
FIRST CARD - Activity code identification card (one for each code)
1-10 KEY A8,2X Key-activity code
11-20 ACT A8,2X Activity code
21-30 TITLE 12A4,A2 Activity name for printing.
SECOND CARD - Present only if ACT is blank on first card.
1-10 VALUE (1) F10.5
Values for up to 7 activity variables
to be assigned to this activity code.
61-70 VALUE (7) F10.5

LAST CARD - Delimiter card '99999'

The use of the 'KEY' and 'ACT' activity codes is as follows: If both
the KEY and ACT figlds are non-blank, the values (previously) assigned to
the code KEY are assigned as well to code ACT. The second card doesn't exist
in this case. If, however, only KEY  is specified, then a second card does
follow to supply values for assignment to that code.

As an example, consider a set of four basic sets of transportation codes
T, ..... ,T4. A unique set of values for the activity variables is to be
assigned to codes Tl and T2, but codes T3 and T4 are to use those assigned

to Tl. Then the setup of the ACTIVITIES package would be:
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KEY ACT TITLE

T1 (Title, code T1)
(second card with Tl assignments)
T2 (Title, code T2)
(second card with T2 assignments)
T1 T3 (Title, code T3)

T1 T4 (Title, code T4)

2.2.7 ALLOCATION

This package controls the allocation of figure values from the "FV'' array
to the grid system represented by the "GV'' array. The package is made up of

subsets, each controlling one of four functions:

1. MODE - perform an allocation according to a specified mode.
2. LIST -  tabulate grid values for selected variables

3. PLOT - plot grid values for selected variables

4. ZERO - set grid values to zero

Each function sub-package consists of one or more con;rol cards. The
format of the first card of the sub-package is always the same, while that of
additional cards (if any) depends upon the function. In this and all other
data packages columns 71-72 are used to signal subsequent comments cards,

and columns 73-80 are reserved for card sequencing.
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FIRST CARD - (of ALLOCATION package) - Keyword card 'ALLOCATION' in
standard format (Section 1.3.2)

INTERMEDIATE CARDS - Grouped in function subpackages.

LAST CARD - Delimiter card '99999¢,

The format of the function subpackages is as follows:

FIRST CARD (of each function subpackage)

Columns Variable Format Meaning

1-4 KEY A4 'MODE'. 'LIST', 'PLOT' or 'ZERO'
5-7 N1 I3 Parameter N1

8-10 N2 I3 Parameter N2

11-20 NAME (1) A8,2X )

21-30 NAME (2) A8,2X

P Names of variables

61-70 NAME (6) A8,2( |

SECOND AND FOLLOWING CARDS - Format dependent upon function subpackage.

(1) MODE Function - FIRST CARD

N1 mode to be used for allocation (1 to 4)

N2 = allocation option: 0 to allocate all figures
1 to allocate selected figures
2 to allocate all but selected figures

NAME refers to variables to be allocated.

If N =2 (MODE 2), the second card of the subpackage must contain
the name of the reference variable punched in columns 11-20. For
MODES 1, 3 and 4, this second card is omitted.

66




Columns Variable Format Meaning

1-5 IREF (1) 15

5-10 IREF (2) I5

‘ . Figure reference numbers.

65-70 IREF (14) I5

If N2 = 0, no additional cards follow in the MODE function subpackage.

If N2 = 1, there are as many additional cards as required to list the
figures to be allocated according to the above format. The
list is terminated with the figure reference number 999.

If N2 = 2, there are as many additional cards as required to list the
figures not to be allocated. Again, the list is terminated
with the figure reference number 999.

EXAMPLE
0 1 2 3 4 5 6 7

01234567890123456789012345678901234567890123456789012345678901234567890

ALLOCATION EXAMPLE OF MODE FUNCTION  SUBPACKAGE

MODE 1 BTU/HR DU/ACRE  OP-SCH

MODE 2 1STK-HT

STK-VOL
1 8 17 999
MODE 3 2POP-DENS EMP-DENS VEH-DENS
32 33 41 57 62 999

99999
In the example, the variables 'BTU/HR, 'DU/ACRE', 'OP-SCH' representing
densities for heat consumption, dwelling unit density and plant operating
schedule are allocated for all figures by extent. The stack height is
determined using stack volume as a reference variable only for three figures,
with reference numbers 1, 8 and 17. MODE 3 is used to allocate population

density 'POP-DENS', employee density 'EMP-DENS' and vehicle density 'VEH-DENS'

for all figures but those listed, with reference numbers 32, 33, 41, 57 and 62.
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2. LIST Function (one card only)

N1, N2 not used. NAME refers to variables to be listed.

EXAMPLE
0 1 2 3 4 5 6 7
01234567890123456789012345678901234567890123456789012345678901234567890
LIST BTU/HR STK-HT POP-DENS EMP-DENS VEH-DENS

In the example, the variables 'BTU/HR', 'STK-HT', 'POP-DENS', 'EMP-DENS' and
'VEH-DENS' are tabulated by grid cell beginning with the top row (most

northerly).

3. PLOT Function (first card)

N1 = PLOT option: 0 use previously determined symbols
1 input a new symbol set
N2 = PLOT option: 0 use previously determined levels

1 input a new set of levels
2 use variable range to set levels
NAME refers to variables to be plotted.

If both N1 and N2 are 0, no additional cards follow in the PLOT function

subpackage. If N1 = 1, a card of the format follows the first:

Columns Variable Format Meaning
1-5 NLEV 15 Number of levels if non-zero.
11-15 ISYMB(1) A4,1X

16-20 ISYMB(2) A4,1X
: ’ ’ New symbol set
56-60 ISYMB(10) A4,1X

If N2 = 1 a card, or cards, of the following format follows:

1-5 NLEV 15 Number of levels if non-zero.
11-20 VLEV (1) Gl0.3

21-30 VLEV(2) G10.3

. . . New values for levels 1-6.
61-70 VLEV (6) G10.3

(Continued beginning columns 11-20 with VLEV(7) if NLEV is greater than 6.)
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EXAMPLE

0 1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890

PLOT BTU/HR POP-DENS
PLOT 1  WATER
2 . OXAV
PLOT 1 1VEH-DENS EMP-DENS HYDROC
5 . - 0 0-  OXAvV
0. 5. 10. 50. 100.

In the example, the variables 'BTU/HR' and 'POP-DENS' are plotted using
previously defined symbols and levels. The variable 'WATER' is plotted
using previously defined level values but new symbols for a binary (two-
level) plot. In the third case, 'VEH-DENS', 'EMP-DENS' and 'HYDROC' are to
be plotted using S5 levels with both the symbols and levels defined. As
given above, all values less than 0. are denoted by the symbol ".'", those

between 0. and 5. by "=", etc.

- 4. ZERO Function (one card)

- N1, N2 not used. NAME refers to variables for which all grid cell

values are to be set to zero.

EXAMPLE

0 1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890

ZERO POP-DENS EMP-DENS

In the example, the variables 'POP-DENS' and 'EMP-DENS' are set to zero for

each cell of the grid system. NOTE that prior to allocation by MODES 3 or

4 (which relate all grid cells to figures) the grid is automatically zeroed.
For MODE 1, allocated values are added to those already assigned to the grid
system. For MODE 2, values already assigned are unchanged unless at least

one figure to be allocated "overlaps' a given cell.
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Additional Considerations for Allocation Package

1. The special variable 'EXTENT' which represents the set of figure
extents is stored as the first variable of the FV array. It may be treated
as any other variable; i.e., it may be allocated or used as a reference vari-
able with MODE 2. If a single figure is allocated by MODE 1, for example,
the grid variable 'EXTENT' represents the extent to which each cell is
contained in the figure (0. to 1.0). If 'EXTENT' is used as a reference
variéble for MODE 2, care should be exercised in mixing point, line and
area figures within oﬁe allocation, sincev'EXTENT' has a different physiéal
meaning for each type of figure. Since the intensive variable associated
with 'EXTENT' is unit density, the result of an allocation of 'EXTENT' by

MODES 3 or 4 is to assign the value 1.0 to each cell of the grid system.

2. If éﬂﬁil values rather than densities are desired in the gridded
output (e.g., population per cell rather than population density within each
cell) this result may be obtained by multiplying each cell value by the cell
area GX*GY (scale units**2) or GX*GY*SCALE**2 (meters**2), using a COMP

routine invoked after the allocation procedure,
2.2.8 OUTPUT

This package creates an output data set for up to six selected variables,
and puts it out in card-image format, as a 'GRID' package. If the output

unit specified is 7, a 'GRID' package is punched.
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FIRST WORD - Keyword card 'OUTPUT' in standard format (Section 1.3.2)

SECOND CARD - Variable name card (last card)

Columns Variable Format Meaning

1-10 Must be blank.

11-20 VN(1) , A8,2X .
. . . Names of variables to be output (up
. . . to six)

61-70 VN(6) A8,2X

NOTE that a '99999' card may be used with an 'OUTPUT' package, but is not

required.

2.2.9 CLEAR

This single keyword card causes all variables except 'EXTENT' to be

deleted from the symbol table. All figure and grid values are set to zero.
2.3 AQUIP System Implementation

2.3.1 LANTRAN COMPUTE Routines for AQUIP

The LANTRAN COMPUTE subroutines perform two functions: (1) generation
of emissions by figure from land-use data (IFORM = 1,2,3 and 4); and (2)
allocation of specified land uses or their derivative (e.g., number of school
children:per cell) selected for correlation with air-quality levels (IFORM =

5 and 6).

The general function of each subroutine is as follows:

IFORM = 1: Calculates the heating requirements per figure, based on

planning data.

IFORM = 2: Calculates emissions per figure, based on heating require-

ments, fuel use and emission factors.
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IFORM = 3: Compares emissions with size criteria, creates point sources

separately, and prepares the remainder for allocation to gridded area cells.

IFORM = 4: Outputs point sources for the specified season. This is a
general input-output routine; it may also be used if computations are to
be done step by step, or if none of the listed output is desired except

the final results.

IFORM = 5: Allocates specified land-uses or derivatives for impact

analysis correlation (creates the correlation data set).

IFROM = 6: A functional route for deleting a certain number of values
without necessarily deleting all -- useful when interested in more than 17

land uses.

Data Preparation for LANTRAN COMPUTE

To aid in the understanding of the datasets, needed by the COMPUTEs, the
following two sections describe the conversion of irregular land-use areas
into "'figures," and the determination of land-use values for thede figures.
The first section illustrates the techniques used in taking the shapes that
are found on the land-use base map and finding the vertices of the polygons
that will be input to the program in the FIGURES package. The methods used
to determine the emissions from a figure are best described by using the
sections of the Task 1 Report and its appendix that describe how they were
specified for this study. The values given for the variables are not fixed
values, but instead represent variables selected for evaluation by planners
and scientists.

Figure 13 illustrates the method used to obtain a polygonal figﬁre from

an irregular shape. The vertices are chosen to correspond to the locations



that best define the shape. Comparison of the straight line approximation
to the sides of the shape indicates that some parts of the shape have been
lost while other areas outside the shape are included in the polygon. More
vertices could be chosen to get a closer fit to the shape if this fit is
insufficiently accurate, or when the areas lost and gained are small they
could be ignored as not significant errors.

With the vertices of the approximating polygon chosen, the usef then
determines the coordinates of the vertices in the coordinate system being
used, and creates data cards in accordance with the FIGURES package des-
cription, Section 2.2.2.

The following discussion has been taken from the Task 1 Report of the
Hackensack Meadowlands study, to illustrate the use of the LANTRAN program
in application to that study. |

Figufe-14m§HoQ$”fhéwfiéw'of information from activities to emissions.
The first step involves the land use figures with their associated activity
codes. The specific activity or land use codes used in the Hackensack
Meadowlands study are shown in Figure 15. This table is discussed in detail
in Section 4.1 of the Task 1 report, and included here for completeness of
the present discussion.

The numerous land use categories were aggregated into six major categories
for purposes of analysis. These are open space, institutional, residential,
commercial, industrial and transportation as shown in Figure 14. Emissions
from open space were considered negligible on an annual average basis and
not treated in the analysis. Emissions.from institutuional, residential
and commercial were considered to be only fuel-use related, whereas emissions

from industrial sources included both fuel and process emissions.
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Total Emissions

Flow of Information from Activities to Emissions as Used
in the Hackensack Meadowlands Study




Figure 15

Land Use Plan Activities Used in the
Hackensack Meadowlands Study
(Task 1 Report, Section 4.1)

Category Code Plan 1 - 1A - 1B - 1C
Residential
low density (10 du/acre) RO1 X X X X
medium density (20 du/acre) R21 X
medium density (30 du/acre) R31 X
high density (50 du/acre) R32 X
high density (80 du/acre) R22 X
island resid. (50 du/acre) R11 X
parkside resid. (50 du/acre) R12 X
Commercial
business-neighborhood Cll X
business-community. Cl2 X X X
business-Berry's Creek Center C3l X X
hotel & highway C21 X X X X
Institutional
primary schools I11 X X X
secondary schools ‘ 112 X X X
cultural center 171 X
special uses 190 X X X
Industrial
manufacturing S20xx-539xx X X X X
distribution ' 542 X X X
research’ ' S89 X
! Transportation
‘ transportation center T10 X X
airport T20 X X X X
stadium parking lot T30 X X X X
| Open Space
' conservation Z11 X
parks Z12 X X X X
i water Z20 X X X X
l commercial recreation 231 X X X X
Notes:

Code pertains to the land use activity codes as used with the LANTRAN
program; the above is the complete list used in the study. Four-digit

SIC codes (2000-3999) were used for manufacturing activities. Other

codes were developed for this study and do not correspond to any

published classification system. The activity indices and emission factors
used with the Meadowlands Plans are referenced to this activity code list.
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In the Hackensack Meadowlands study, transportation emissions were divided
into several categories. Discussions with the Meadowlands planners indicated
that all highway emissions should be t:eated as line sources separately from
the plans. Railroad emissions were considered negligible since most propul-
sion involves electric engines. Emissions from water transportation vehicles
wefe considered negligible as well. The airport was handled as a non-fuel
burning source with emissions related directly to the number of flights. A
further refinement could have involved the specification of terminal areas
as separate fuel-burning sources, but these were considered to be negligible
in the regional scale annual average case. The parking lots for the sports.
stadium were also treated as separate non-fuel burning sources of emissions
related to the number of vehicles idling at any one time. Actual transpor-
tation centers (similar to a bus terminal) were treated like any other:
commercial fuel-burning land use.

For each land use a heating requirement had to be determined in terms
of BTUs per dwelling unit, classroom or square foot. Accordingly, as
shown in Figure 14, it was necessary to determine the number of classrooms,
dwelling units, or square feet for the reﬁpective categories of use. The
activity indices such as density, lot coverage, and pupils per classroom
were used to convert the land use data into the number of classrooms, dwell-
ing units, and square feet. Once this information is known activity indices
for heat demand per unit of activity can be used by COMPUTE 1 to determine
the heat demand per hour for each land use figure that is to be heated.

Next, COMPUTE 2 is used to incorporate the fuel use information, includ-
ing the schedule, percent process heat, and fuel use propensity into the
analysis to determine the fuel used for each land use figure, as shown 6n

the fifth line of Figure 14. The final step in determining the fuel
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emissions involves the incorporation of the appropriate fuel emission
factors.

Process emissions for each land use figure that involved industrial
sources are calculated by use of the process emission factors. Similarly,
process type emission factors for transportation, the airport, and parking
lots are used to determine the transportation related emissions. The summa-
tion of fuel and process emissions yields the last line in Figure 14, rep-
resenting the total emissions for each land use figure.

The following sections describe in more detail each of the steps required
in this process.

Each of the land use activities appropriate to the study was assigned
an "activity code." These are listed in Figure 15, grouped according to the
six land use categories shown in Figure 14. There are seven possible cate-
gories of residential land use although no more than three occur in any one
plan. In the Hackensack Meadowlands study, these are generally low, medium
and high density residual use, with densities defined by the Meadowlands
planners. However, in the study Plan 1, the Master Plan, no distinction is
made between medium and high density; rather, the distinction is between
island and riverside development called "island residential' and ''parkside-
residential," rgspectively.

The four commercial categories are distinguished by their relationship
te residential land use. Neighborhood and community business are generally
directly related to residential use. The fourth category (hotel and highway
‘commercial) contains separate commercial development.

Institutional land use is generally reserved for primary and secondary
schools. 1In all cases these are directly related to the residential areas

they serve.
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The industrial category is subdivided into manufacturing, distribution,
and research parks. The manufacturing land use category is further sub-
divided into four-digit SIC categories.

The transportation category is subdivided into the transpoftation
center (treated similarly to a distribution activity), the airport, and the
stadium parking lot; roadways were handled as separate line sources and,
therefore, not coded for use with the LANTRAN program.

Four categories of open space were identified: conservation, parks,
water and commercial recreation. None of these were thought. to have signif-
icant emission levels. However, they are important '"receptors' of the air
quality calculated.

Residential sources may be large areas of single family homes with
individual heating or they may be clusters of island residential apartment
towers all heated from a central facility. Similarly, commercial establish-
ments may be separate stores or hotels with individual heating systems, large
shopping centers with a central system, or neighborhood stores heated by
the central residential heating system. Schools were all assumed to be built
as individual buildings; however, the amount of space involved is a function
of the residential area served.

Distribution is generally considered to be a land use zone with homogen-
eous heating requirements served by individual systems. It is, therefore,
characteristic of an area-wide source. For simplicity, cultural centers,
most special uses, the transportation centers, and research activities were
assumed to behave in a similar manner as distribution. All manufacturing
activity was specified as a function of individual 10-acre lots. However,
where adjacent lots are of the same four-digit Standard Industrial Classifi-

cation Code (SIC), this implies a large facility of 20, 30, 40 or more
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acres with a single heating system. The airport was assumed to be an area-
wide source; emissions were not allocated to individual runways. Because
of the uncertainty as to where parking lots will be in the stadium complex,
a single point source was used to represent the idling emissions from auto-
mobiles in the parking lots.

It became apparent that the particular ways in which each of the four
plans would be built and have their heating requirements satisfied required
a complex procedure for determining heating demand. The steps in the pro-
cedure developed are shown in Figure 16 for each of the four major categories
of fuel-related emissions: institutional, residential, commercial and in-

dustrial. Each of these will be discussed in detail.

Institutional

The few cases of institutional land use in the Hackensack Meadowlands
Study that were to be treated on an individual basis (the cultural center
and special uses) involve only one step to determine the number of square
feet heated as a function of the area of the land use zone. Since the cul-
tural center was to be treated similarly to a distribution source, it is
listed in that table under ''distribution.'" The percent lot coverage and
the floor area ratio are necessary to perform the calculation. The number
of acres of land use, and the percént'lot coverage tell us how many square
feet of the lot will be buiit upon; theAfloor area rati§ (as used here)
shows how many floors will exist in the building. Figure 17 shows the
actual numbers assigned to these parameters in the ACTIVITIES package used
for COMPUTE 1 and used in the Hackensack Meadowlands Study, counter Example
No. 1, activity code I-71 (the code for cultural center) ahd-we read across

to the columns labeled A-1 and A-2 we see the number 40 (the percent lot
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EXAMPLE NO.  ° - KEY=ACTIVITY ACTIVETY WCTIVITY NAMES

ACTV Al A2 Aq
hd 18750,000 @.ooa ) 1,500 ) 0.0
4,5 id Densit R : . .
Mid Density 11 7500,000 0,500 ( 100,000 )
Ri2 7500,000 50,960 ' 1,000 2600.0UuG
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R22 4090,000 80,aun 0,500 (]
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6 Berry's Creek c21 €33 { 16,250) < 35,000 0.
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” Govar) (o)
e 15u0d,000 3n.oud n,2a0 I,
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T 1¢.,%60 40,40 1,000 0y .
TZO :].-’] 0.J 3.9 (LN
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. v, 0.0 J,J U
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542 I9u
12,500 AN, ouU 1,904 T
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9 Manufacturing C27.5”0 ) qu.ou(] ) "o
' S39 S2u31
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$39 S¢0s82
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§39 Szsna
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27,500 40,000 1,004 "I
S39 S2095

Figure 17 Activity Indices Used in the Hackensack Meadowlands Study
(See Task Report, Section 4.2)
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coverage) and the number 1 (the floor area.ratio).

Having determined the number of square feet assigned to the cultural
center we can multiply by the BTU per square foot to calculate the heat
demand. The appropriate number for BTUs per square foot is found in the
first column of Figure 17 labeled ACTV; the value is 12.5.

fhe majority of institutional land uses are the schools; their heat
demand is a function of the number of classrooms. The number of classrooms
is related to the number of pupils per classroom, the number of pupils per
dwelling unit, and the number of dwelling units in the residential area
which the school serves.

Two of these parameters (the number of dwelling units and the pupils per
dwelling unit) are activity indices related directly to the residential area.
A If the .school serves a single family, low density area we would look in
Figure 17 under the activity code R-01 (Example No. 2). The value (10.) in
the column labeled A-1 is the number of dwelling units per acre and the
value (1-5) in the column labeled A-2 is the number of pupils per dwelling
unit. Therefore, each acre of low density land has 15 pupils assigned to
the school serving that area. Since both primary and secondary schools
exist it is important to know what percentage of the eligible pupils go to
each of the different types of schools. If we are interested in the heat
demand for a primary school, we would look in Figure 17 under the activity
code I-11. The column labeled A-2 contains the number .45 which means
that 45% of the school children would be going to the primary school.

Finally, using the value in column A-1 of 25 pupils per classroom we
can determine the total number of classrooms necessary in primary schools
to serve the particular residential area. If we have 100 acres of low

density residential land, this would yield 1500 pupils, 45% of which is 675
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primary school pupils; at 25 pupils pér classroom this yields 27 classrooms.
Multiplying by the BTUs per classroom found in the first column, 15,000,

would yield the heat demand for that school.
Residential

Residential land uses have two sub-éategories similar to institutional:
individual heating and heating proVidéd by central facilities. In the case
of the individual heating (found in low-density housing) the heat demand is
a direct function of the number of dwelling units. In Figure 17 for Example
No. 3, under activity R-01 (low density residential), the column labeled
A-1 shows 10 dwelling units per acre. Multiplying this times the BTU per
dwe}ling unit value of 18,750 would yield the heat demand for an acre of
low-density residential land use.

Most of the medium and high' density development in the Meadowlands
Master Plan and alternative Plans 1-A and 1-B would be satisfied by central
facilities. A more complicated process is therefore required. First of all,
it is necessary to determine which residential land use zones should be
grouped together to be heated by a particular central system. The grouping
results in a total number of dwelling units to be heated, assigned to a
particular heating facility. This is accomplished by summing the acreage
of all the affected land use zones and multiplying times the dwelling units
per acre.

For instance, for island residential with a code of R-11, Figure II-34
Example no. 4, shows a value of 50 dwelling units per acre in column A-1.

Because the average dwelling unit size in:high density development is smaller
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and the efficiency of a central heating system is greater the BTU per
dwelling unit value is only 7500 for this land-use category. When the
total heat demand is determined it is assigned to the location of the

central facility.

Al

Commercial

Community and neighborhood shopping facilities are entirely a function
of the residential land uses they serve. In the Meadowlands Master Plan
these are the island and parkside residential areas. First of all, the
actual square footage of commercial development must be determined as'a
direct function of the number and size of the dwelling units in the resi-
dential area; this procedure is depicted in Figure 16. Neighborhood shopping
with a code of C-11 (Example No. 5) has a BTU per square foot demand of
16.25 as shown in Figure 17. The number in the column labeled A-1 tells us
that 0.5% of the square footage of the residential development will be assigned
to commercial use; this is the number specifiéd in the Hackensack Meadowlands
zoning regulations. But, for an island residential area with a code of R-11,
how do we determine what the total square feet of residential area is?
Figure 17, column A-4, gives us a value of 1500 square feet per dwelling
unit. When this is multiplied by the number of dwelling units, we obtain
the total residential square feet. Once the heating demand in BTUs per
hour is determined for this commercial use it must be added to the heat
demand for the residential area since all heating will be taken care of by
the central facility.

Certain commercial facilities such as the Berry's Creek shopping center
in the Meadowlands Master Plan will be heated individually. The number of

square feet is a function of the lot coverage and the floor area ratio.
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For example, the code for Berry's Creek (C-31) does not appear in the left
column of Figure 17 (Example No. 6); it is indented and the code C-21 for
hotel and highway appears in the left column. Thi§ indicates the assumption
that Berry's Creek will be heated according to the same paraﬁeters as hotel
and highway (C-21). Column A-1 gives us the lot average, and Column A-2 the
floor area ratio. Multiplying the number of square feet times the value of .
16.25 BTUs per square foot yields the total heat demand per hour. Some

of the special facilities such as Berry's Creek may cbnsist of more than

one land use zone with a central héating facilify. In this cése, the pro-
cedure is similar to the island residential.. The commercial areas are

combined before the activity indices are applied to the total acreage.

Industrial

Most industrial land uses are handled in a similar manner to the sep-
arate commercial facility. All disfribution, research, and individual
10-acre lots are heated separately. In the case of a Iarge distribution
area this would take the form of homogeneous area-wide emissions from
numerous distribution facilities. In the case of a 10-acre manufacturing
lot this would probably mean emissions from a single facility. In Figure
II-34, columns A-1 and A-2,.respectively, give the pércent lot coverage and floor
area ratio for Example no. 7, distribution (S-42), Example no. 8, fesearch (5-89),
and Example no. 9, manufacturing (S-39). All four-digit SIC code manufacturing
activities are assumed to behave in a similar manner as S-39 for the purposes of
heating. This assumption was made simply because of the available information.

Where adjacent 10-acre industrial lots have the same SIC code and

are, therefore, to be combined as a single facility, the total acreage is
added together and assigned to a single central heating system, at a point.

Then the same procedures are used to calculate BTUs'pef hour.
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Other Categories

Since no heat demand is assumed to occur for the transportatfdn sources,
they are not involved in this part of the analysis.

Parameters are necessary to translate heat demand in BTUs per hour into
quantities of fuel used for both space heating and process heating purposes.
These are contained in the ACTIVITIES package for COMPUTE 2 and contain: the
schedule (number of hours of operation per year), the percent fuel used for
process heat, and the percent of fuel demand satisfied by each of the fuels.
These parameters are the same for all land uses. The actual values used
are shown in Figure 18.

The column labeled SCHED gives the number of hours per year of operation
assumed for each land use code. The column labeled PROC gives the percent
of fuel used for process heat. The next three columns show the portion of
total fuel demand assigned to residual oil, distillate oil, and natural gas.

Sufficient information existed to divide four-digit manufacturing SICs
into two categories for these parameters. One is coded S-20 and the other
S-39; all industrial lots are assigned to one of these two categories. S-20
represents heavier industry, operating almost continuously throughout the
year and using 90% of the fuel for process heat. S-39 represents 12-hour
per day operation, 6 days a week with only 75% of the fuel used for process
heat. S-39 type industries are much more apt to use oil, as evidenced by
existing point sources in the current inventory.

The emission factors used by COMPUTE 2 in conjunction with the Meadow-
lands plans are shown in Figure 19 for each activity code and fuel used by
that activity. Emission factors for each of the five pollutants are

shown in the same units used in Figure I-30 of the Task 1 report. Fuel
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burning was aggregated into residential, commercial and industrial.

For the airport the names PROC 1 and PROC 2 were used respectively, for
commercial and general aviation emissions. In Figure 18 for activity T-20
the iéét two columns show values of 0. for PROC 1 and 1.0 for PROC. 2.

This means that all aircraft assigned to the airport are of the general
aviation (PROC 2) category. For T-30 in Figure 19 the emission factors
assigned to PROC 1 represent automobile idling. These factors were developed
independently of the emission factor analysis and solely for the purposes of
the parking lot emissions. This was done because the emission factor analy-
sis had been concluded prior to the identification of the stadium and its
parking lots as a land use. The most current information on idling emission
rates was obtained from EPA as a part of another study. Lécking further
information, it was assumed that the same percent reduction in urban vehicle
speed emission factors from 1969 to 1990 would apply to the idling emission
'factors. This produced the numbers shown in Figure 19 in pounds per thousand
hours of vehicle idling time.

Each of the four-digit industrial codes for the Meadowlands Plans was
analyzed as to its propensity to produce process emissions. Twelve 4-digit
SIC categories were identified as significant process sources; these are
shown in Figure 19. Because no specific information was available, the
process emission factors were determined as proportionate to fuel emissions.
They are labeled PROP in Figure 19. The fuel emission factors for these
SICs are the same as those given for industrial fuel burning. Emissions
from the airport and the parking lot were calculated as a direct function
of the activity (number of aircraft flights per year, and thousand hours

of automobile idling per year).
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The procedures discussed produced total emissions by season for each
of the lénd use figures. The figures consisted of both land use zones,
such as distribution areas or low density residential areas, and individual
point locations, including manufacturing sources, schools, and central
heating systems for large residential areas. For these point sources it
remained to be determined by COMPUTE 3 which ones should be treated as
separate point sources for modeling and which should be aggregated into
the area source grid cells.

The size criterion established for point source status was 25 tons per
year of any one pollutant. For each plan most of the industrial sources
resulting from zones greater than 10 acre lots became point sources, as
did several of the large residential areas.

Figure 20 shows the information flow for allocating the emissions to
point and area sources, based upon the size criteria. In the case of the
point sources stack parameters had to be assigned. The default numbers
in Figure 15 were used and the information formatted for input to the model.
No emission control regulations for New Jersey sources could be quantified
for testing. In the case of the area sources, the land use figures were
assigned to the grid cells in terms of emission densities, using the
LANTRAN allocation procedures, and the data formatted for direct input to
the model.

In addition to the line sources resulting from the regional highway net-
work in and around the Meadowlands, each of the four land use plans con-
tained additional through and local streets to which figures for total
vehicle miles per year were assigned. LANTRAN does not use this data; it

is user-calculated and input directly to MARTIK.
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Each call to compute must be followed by a namelist (§COMPIN) which

can consist of any of the following variables (if desired):

Variable

IFVIN

IFVOUT

DDW
DDA
DFPRHT
NAM
CONST

IFORM
PLAND

SEASON

JUNIT

UNIT

IPUNCH

Type Direction
I*4 1
I*4 1
R*4 1
R*4 1
R*4 1
R*8 7
R*4 7
1*4 1
L*4 1
R*8 1
I*4 1
I*4 1
L*4 1

Default

0

2780. 191.
4859. 1365

90.

False

' ANNUAL'

JC

]

12

True

Descrigtion

Input file for FV array
(VALUES) if not equal to
5.

Output file for FV array
VALUES) if > 7

Degree days, winter season
Degree days, annual season
Default percent process heat
Array of names

Array of constants

Suppress listed output if

0 (not related to IFORM on
package keyword card)

Allows punching of point
sources without generating
listed output

'ANNUAL', 'SUMMER', 'WINTER'
Output unit for point source
concentrations by season (=JC
in PARAMETER namelist GINPUT)
Temporary output unit on

which all point sources are
stored, regardless of season

Controls saved output

The array CONST is used to hold conversion constants or control constants.

The meanings and defaults depend on the COMPUTE routine being used.
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IFORM = 1:

CONST(1)  Area Conversion - Default (Sq/Ft/Acre)

CONST(2)- Area Unit Conversion - Default (Converts km2 to Acres)
IFORM = 2:

CONST(1) Conversion factor for emission units - Default (converts
1bs to tons, 2000 1bs/ton)

IFORM = 3: No Defaults

CONST(1)  Unit conversion factor for point source emissions
CONST(2) Unit conversion for default stack height and plume rise
CONST(3) Wind speed factor for multiplying default plume rise
CONST(4) Scale conversion of centroid coordinates

CONST(5) Transfer of origin along X axis

CONST(6) Transfer of origin along Y axis

CONST(7) = Unit conversion factor for non-point source emissions
IFORM = 5:

CONST(1) Number of groups to be conglomerated

CONST(2) - (7) Number of land uses in each group being conglomerated
IFORM = 6:

CONST(1) Number of the beginning name to be deleted - Default 2

CONST(2) Number of the last name to be deleted - Default 18

For land-use analysis, COMPUTE is designed to proceed with three COMPUTE
packages (IFORM = 1,2,3). If it is desired to stop the calculation at an
intermediate point, the results can be saved by specifying IFVOUT in name-

list §COMPIN. This will output the results (the FV array) on cards
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(IFVOUT = 7) or an unformatted file (with logical record length of 1604
bytes and block size of 6420 bytes).

Computations can be picked up by specifying IFVIN.
Example

To stop calculation after COMPUTE (IFORM=1), specify IFVOUT in namelist
§COMPIN. Values will be output after calculations.
If after the examination of listed output, computation is to continue,

specify IFVIN for a COMPUTE (IFORM=2) package.

COMPUTE 1 calculates the BTU demand of the figures provided for land
use. It also can introduce the level of usage for non-heating figures.

The COMPUTE requires the figures be input, VALUES be associated with each
activity, and the activities defined with an ACTIVITIES package. Each
figure has had an activity associated with it in the FIGURES package.

The following discussion describes the rcqpired usage of the COMPUTE 1
package.

The FIGURES package for a given plan contains information on the spatial
location and activity code for each point, line, or area type land use zone.
Examples of area sources are residential zones and the airport, and of
point sources, and schools. The first (or only) card for a figure contains
the figure number (IREF), the vertex number, an "A" or "P" for area or point,
the X and Y coordinates for the first vertex in kilometers referenced to the
U.T.M. Grid System, the plan number, the activity code (CODE), and a des-
criptive name for identification purposes. Remaining cards for an area type
figure contain successive vertex numbers and the corresponding X and Y
coordinates; the last card must repeat the first vertex to ''close the

polygon."
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Following the FIGURES package is the VALUES package. Each VALUES

package may have six parameters specified, in addition to the figure number

(IREF). As used with COMP these parameters were: KFORM, KLINK, KRCODE,

XFACTR, A3, and X.

Each of these provides information as to how a figure

should uniquely be treated for heating and related purposes; decisions

related to the activity code rather than the individual figure are speci-

fied in the ACTIVITIES package.

The purposes of each parameter are as follows:

KFORM - The basic parameter governing how a figure is treated in

COMPUTE 1 where heating demand is calculated:

= 10.

= 15,

= 19.

= 20.

= 30.

= 39,

A non-residential zone, heated individually
A residential zone, heated individually

A residential or non-residential zone, to be added to
a central system and then dropped; the central system
location would carry a KFORM = 15, however

Non-heating source, such as the airport
Manufacturing 10-acre lot, to be heated individually

Manufacturing 10-acre lot to be combined with others

at new location and then dropped; new centralized loca-

tion for 20, 30, 40, etc. acre lot would carry a KFORM = 30,
however

Local commercial facility whose heat requirements will be
determined as a function of the residential area served,
then combined with the residential central heating system,
and dropped from further consideration.

School, where heat requirements will be determined as a
function of the residential area served

For any source to be set equal to another source for

heating purposes; used when two central systems serve one
large residential area
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KLINK  The parameter governing the figure number (IREF) of the resi-

dential zone to which commercial areas (KFORM = 5X) or schools

(KFORM = 6X) are "linked" to determine their heating demands.

KRCODE The parameter governing the figure numbers (IREF) of central
heating system locations to which the areas of residential
and non-residential zones (KFORM = 19) and manufacturing 10-
acre lots (KFORM = 39) are added for heating purposes; the
original zones have a KFORM ending in '"9" and are excluded
from further consideration after they are '"recoded" to the
central system location; also governs the figure number for
the residential central heating system to which local commer-

cial heating demand (KFORM = 59) is added.

XFACTR The parameter governing the assignment of a portion of the
calculated heating demand to a location, as when three schools
serve a residential area and each one is assigned 1/3 of the

heat demand.

A3 The parameter governing the activity level (or process rate)
of non-heating sources; used for the airport (number of flights/
year) and stadium parking lot (thousand vehicle hours of idling

per year).

J o<

The parameter governing the calculated heat demand (BTU/hour)
for each figure; it is the major output parameter from COMPUTE 1,

together with A3 which passes through unaltered.

The ACTIVITIES packages contain the conversion factors catalog - the

activity indices and emission factors - which translate the land use plan
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activities data into emissions according to the type of land use or activity
code. The parameters and their use are discussed extensively in the body
of the Task 1 Report.

COMPUTE 1 translates‘activity data into heating requirements for each
figure. Accordingly, the ACTIVITIES package for COMPUTE 1 contains such
information as dwelling units per acre and BTU/d.u./hr. for residential
sources which, when multiplied by the number of acres of the residential
zone (as determined by LANTRAN from the FIGURES package), yields the BTU/hr
heating requirement for that figure. The listing of the COMPUTE 1 activities
packaéé is shown in Figure A-5 of Appendix A of the Task 1 Report and the
output of this package as printed by LANTRAN is shown in Figure 17. There
is a separate entry for each activity code used in the study. The first card
for each activity code contains the land use designation (CODE) which con-
forms to the codes shown in Figure II-33 in the body of the Task 1 Report.

If defaul% parameters are to be used the first activity code repre-
sents the key-activity code and the second indicates the activity code of
concern to which the default parameter values will be assigned; in this
case there is only one card. Otherwise, a second card contains the specific

values for up to six parameters. As used in COMPUTE 1 the parameters are:

ACTV The heating requirement parameter: BTU/d.u./hr, BTU/sq ft,

or BTU/classroom

Al,A2, Activity related indices:
A4

Al = D.U./acre for residential uses, percent of residential
square footage in commercial use for Cll and Cl12, numbers

of pupils per classroom for schools, and percent lot cov-

erage for all other codes;
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Figure 21 Deck Set-Up for LANTRAN Compute IFROM = 1,3,4,5,6



A2 = Pupils/d.u. for residential, not used for Cl1 and C12,
percent of total pupils primary or secondary for schools

and the floor area ratio for all other codes;

A4 = Used only for island and parkside residential, where
it is the number of square feet per dwelling unit. (AS
is the populétion per dwelling unit and is used only with
COMPUTE 5 to produce population distributions for IMPACT

analysis.)

COMPUTE 2 uses the BTU demand per hour, together with schedule and
fuel use information provided in an ACTIVITIES package and in emissions
packages to calculate the emissions from each figure. NOTE: LANTRAN, as
used in AQUIP for the Hackensack Meadowlands Study, is not capable of hand-
ling highways. These emissions sources must be defined by the user and
input directly to MARTIK.

COMPUTE 2 translates the heating requirements for each figure into
fuel related emissions; it also determines non-fuel emissions where appli-
cable. Up to seven parameters may be specified using the same two card

(or one card with default) format as with COMPUTE 1. The parameters are

as follows:

SCHED Number of hours of operation per year for fuel burning
activities; for non-fuel burning, converts units to annual
basis for activities specified for other time periods

¢ (such as flights/day for the airport)

PROC Percent of fuel used for process heating or non-space

heating purposes
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R-0OIL, Abbreviations used for residual oil, distillate 0il and

D-0iL, natural gas; the values are the portions of total fuel
N-GAS '
demand satisfied by the particular fuel (generally 1.0 or
0.).
PROC 1 Names similar to R-OIL and D-OIL for non-fuel sources, such
PROC 2 as for proportions of commercial aviation versus general

aviation aircraft at the airport. If more than three fuels
exist their names could occupy these slots; in that case
"dummy'' fuel names are specified for the non-fuel sources,
such as using the R-OIL column for the PROC 1 proportion of
commercial aircraft. This proced;ré was not necessary in
our study since a maximum of three fuel types and two non-

fuel types were assigned at any time.

COMPUTE 2 reads in the emission factors package. For each activity
code there is a separate card for each fuel 6r process specified,.containing
the emission factors for the five pollutants for that fuel and aétivity code;
the sixth pollutant field can be used to specify a unique fuel constant
(BTU/gal oil, etc.) for any fuel desired. Default values are included in
COMPUTE 2. The fuel names must conform to the parameter abbreviations in
the COMPUTE 2 ACTIVITIES package. For manufacturing sources were process

emissions proportional to fuel emissions are to be used, the process name

"PROP'" is used and the factors are percentage adjustments. (10 - add 10%
to fuel emissions for that pollutant). Emissions will be calculated for
the annual case and the summer and winter seasons, depending upon the
pollutant name cards immediately preceding the emission factors. - The -

order of the pollutants and the abbreviations must be the same for each season.
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20. 30. 0. 0. 0 0.

ACTIY TITLE ~ ---- IST SET OF ENISSONS FACTORS

TSP-5 S0X-S HC-5 (€0-S NOX-S  (SUMMER NANES)

TSP-W SOX-W HAC-W CO-W NOX-W  (WINTER NANES)

TSP SOX HC co  wox (ANKUAL POLLUTANT NAMES)

LEND

NAMELIST VARIABLES
L CONPI N
CONPUTE 2

Figure 22 Deck Set-Up for LANTRAN Compute IFORM = 2 (with emission factors)
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FIRST CARD of Emissions Factors package: Pollutant names for annual season

(up to 5)
Columns Variable Format Meaning
11-20 POLNM(1) A8,2X
Name of first pollutant (8 characters
or less) :
51-60 POLNM(5) A8,2X
SECOND CARD - Pollutant names for winter season (format identical to first
card)
THIRD CARD - Pollutant names for summer season (format identical to first
card)
followed by:
FOURTH CARD - First card of emission-factor data set in 'ACTIVITIES' format
{no keyword card)
Columns Variable Format Meaning
1-10 KEY A8,2X Key activity code
11-20 ACTIV A8,2X Activity code to which emissions

factors are to be assigned, or blank
if second card follows

21-70 TITLE 12A4, A2 Title for printing.

FOLLOWING CARDS - If ACTIV is blank on first card of 2-card set; otherwise,
this card is skipped)

1-10 FUEL A8,2X Fuel name as appears in ACTIVITIES #2,

11-60 QPOL 5F10.4 Up to S emission factors,for this

fuel,for this activity,in the same
order as pollutants,

61-70 FCON F10.4 Fuel constant - BTU's per fuel unit
(*106. NOTE: These should be input
only once for each fuel - not dimen-
sioned to activity).

LAST CARD (of emissions-factors package) - Delimiter card '88888'.

LAST CARD (of COMPUTE package) - Delimiter card '99999'.
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COMPUTE 3 tests the emission levels against size criterion for each
pollutant and assigns point figures exceeding the criterion for any one
pollutant to point source status for modeling purposes; all other figures
are assigned to area source grid cells by the LANTRAN allocation procedure.
In addition to the point source criteria for the five pollutants, each
activity code éan be assigned a representative stack height andvplume rise
factor. Since no differentiation betwgen activity codes could be made in
the study, a master code of '"Z00'" was defined to which all other activity
codes default.

COMPUTE 3 also outputs to JUNIT the beginning of the SRCE package,
provided HEADR = .TRUE.. The point sources selected will be output, for
the present season. The other season's éoint sources will be saved on UNIT.

The remainder‘of the sources are left ready for OUTPUT.

COMPUTE 4 1is used to outbut selected point sources for seasons other
than the season when COMPUTE 3 was run. COMPUTE 4 is used with the SEASON
and possibly JUNIT changed. It will access the selected point sources
saved on UNIf and output them togetherlwith the SRCE header card, to JUNIT.

COMPUTE S5 translates activity data into the form used by the IMPACT
program for comparison with predicted air quality levels; it is not used
directly in the emissions generation procedures. As described in the Task 3
Report comparisons between alternative land use plans can be made in terms
of the impact of air quality on specific distributions including total
population, school children, open space area, and employment-related areas.
The ACTIVITIES package for COMPUTE 5 ié the same as that used for COMPUTE 1.
Itbcontains such information as: (1) the dweliing,units per acre (Al) and
population per dwelling unit (AS), used together with area (extent) to

determine the number of people in each land use zone; and (2) the dwelling
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units per acre (Al-residential) and pupils per dwelling unit (A2-residential)
for each residential zone assigned to a school,'together with the percent

of pupils of primary or secondary school age (A2-schools), used with resi-
dential area (extent) to determine the number’of school children at any
school location. Receptor information for the variou; land use codes is:
directly a function of area (extent).

LANTRAN allocates the specified land ﬁses or derivatives (su;h as pop-
ulation or school children) to gridded area cells for use with the IMPACT
program. The desired land use categories are specified as variable names
in the VALUES package in conjunction with COMPUTE 5. The land use categories
specified can be any of the existing activity codes not beginning with ''S";
in addition, the variable names ''POP", for population, "SCHOOLS', for number
of school children, and "S", for the aggregation of all manufacturing activ-
ity codes can be used; this includes all codes which begin with "S" except
""S42" (distribution) and '"S89" (research).

For any of theiland use categories called for by a variable name in
the VALUES package, COMPUTE 5 will assign a value of 1.0 to each of the
appropriate area figures or land use zones. (Point figures are ignored.)
When the variable is to be allocated to grid cells by the LANTRAN alloca-
tion procedure, the value of 1.0 is multiplied by the portion of the total
area of the figure (land use zone) that is actually contained in each grid
cell. Thus, after allocation, the value determined for any land use activ-
ity code specified for grid cell is the actual area (in kmz) within that
cell which is assigned to that particular land use.

When the variable name "éOP" is specified, the population density for
each land use zone is determined; this is converted into the total resi-

dential population per grid cell during allocation. Similarly, the value
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determined for the variable '"SCHOOLS" is density of school children per land
use zone; this is converted to the number of school children per grid cell
during allocation.

The aggregate manufacturing land use category "S" is treated much the
same as other land uses with one exception: manufacturing point figures
are treated as area figures and assigned an area of ten acres each.

To calculate the population and school children densities when the
variables "POP" and '"'SCHOOLS" are specified, COMPUTE 5 uses the same activ-
ity indices (ACTIVITIES package) used by COMPUTE 1; the variable "AS5" --
population per dwelling unit -- is used by COMPUTE 5 bﬁt not by COMPUTE 1.
Other than the variable names specified in the VALUES package, this is the
only parameter not used in COMPUTE 1.

COMPUTE 5 can also be used to sum the.areas of two or more land use
activity codes, as directed by the CONST and NAM arrays in §COMPIN. In
this way the areas of all employment-related activity categories (commercial,
"CXX", distribution, 'S42", research, ''S89", manufacturing, "S'", transpor-
tation centers '""T10", and special uses, "I90", can be treated in the aggre-
gate as a receptor.

CONST(1) is the number of groups to be merged 1, 2, 3. If only the
summing is desired, without the normal COMPUTE 5 manipulations, CONST(1)
should by multiplied by 10, 20, or 30. The remaining constants tell the
number of land uses in each group to be merged.

The NAM array contains the names of the land uses to be merged.
EXAMPLE

1) If the total residential land use for Plan 1 is desired, the

arrays must be specified in §COMPIN as follows:
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CONST = 1., 3.,

NAM 'RO1', 'RI11', 'R12',

This has the effect of summing one group of land uses, consisting of
three individual land uses. Thus, the values for 'RO1', 'R11', and

'R12' would be summed, and the result placed in 'RO1l'.

2) If the total residential land use is again desired, but also the

total commercial land use, the arrays would be:

CONST = 2., 3., 2.,

NAM

'RO1', 'R11', 'R12', 'Cl1', 'Cl2',

There are two groups to be merged. The first has three elements, the

second two.

3) If the same conglomeration as (2) is desired, but the manipula—

tions have been done in a previous step, the arrays would be:

CONST = 20., 3., 2.,

NAM

'RO1', 'R11', 'R12', 'Cl1', 'Cl2',

4) If the total residential land-use is desired without losing any of
the original information, a dummy residential variable ('R-TOT')
could be created with a VALUES package. The GCOMPIN arrays would

then be:

CONST = 1., 4.,

NAM

'R-TOT', 'RO1', 'RI11', 'R12',

This sums the residential, placing the result in the previously empty

'R-TOT',
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5) For example, for plan 1-B, an aggregated industrial and commercial
land use was required, consisting of nine land uses. Since CONST
and NAM are both dimensioned to seven, two COMPUTE packages

(IFORM = 5) were required:

FIRST COMPUTE:  CONST

1., 7.,

NAM 'S+, 'S42', 'C21', 'C31', 'T10', 'I71', 'S89',

SECOND COMPUTE: CONST

1]

10., 3.,

NAM 's+, '190', 'T20',

]

COMPUTE 6 deletes names from the variable list. Names are added by the
VALUE packages. The first name is EXTENT, which is permanently present for
each figure. The remainder of the names are present in the order given in
the VALUES. The first name in a VALUES package will be added directly
behind the last name on the previous VALUES package. There are only 18
spaces available for names, and sometimes variables that are no longer
needed must be deleted to make space for new names.

COMPUTE 6 will delete the variables beginning with number CONST(1) and
ending with CONST(2). CONST(1) defaults to 2, CONST(2) defaults to 18, so
if COMPUTE 6 is used without specifying either, all the variables except

EXTENT will be deleted for each figure.

The following is a summary of the variables used in the LANTRAN COMPUTE'S:

Figures Package - For each plan contains information on the spatial loca-

tion and activity code for each point, line, or area

type land use zone.
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IREF

CODE

EXTENT

Values package
(COMP 1 thru 3)

IREF

KFORM

Figure number

X coordinate of each vertex of figure

Y coordinate of each vertex of figure

Land use activity code applicable to the figure

Area of each figure in Km.2, calculated from the ver-

tices input in the Figures package.

Each VALUES‘package may have six parameters specified, in
addition to the figgre number (IREF). As used with COMP
1-3 these parameters were:- KFORM, KLINK, KRCODE,

XFACTR, A3, and X. Each of these provides information

as to how a figure should uniquely be treated for heating
and related purposes. The following values are required
for each figure in the Figures package.

Figure number

The basic parameter governing how a figure is treated in
COMP 1 where heating demand is calculated; must be present

for all figures.

= 10. A non-residential zone, heated individually
= 15. A residential zone, heated individually
= 19, A residential or non-residential zone, to be

added to a central system and then dropped; the

central system location would carry a KFORM =15,

however.
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= 20. Non-heating source, such as the airport

= 30. Manufacturing 10-acre lot, to be heated individually

= 39. Manufacturing 10-acre lot to be combined with
others at new location and then dropped; new
centralized location for 20, 30, 40, etc. acre
lot would carry a KFORM =30, however.

= 59. Local commercial facility whose heat requirements
will be determined as a function of the residential
area served, then combined with the residential
central heating system, and dropped from further
consideration. |

= 60. School, where heat requirements will be determined
as a function of the residential area served.

= 80. For any source to be set equal to another source
for heating purposes; used when two central

systems serve one large residential area.

KLINK - The parameter governing the figure number (IREF) of

central heating system locations to which the areas of
residential and non-residential zones (KFORM =19) and
manufacturing 10-acre lots (KFORM =39) are added for
heating purposes; the original zones have a KFORM

ending in "9" and are excluded from further consideration
after they are ''recoded" to the central system location;
also governs the figure number for the residential central
heating system to which local commercial heating demand

(KFORM =59) is added.
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XFACTR - The parameter governing the assignment of a Eortion‘of

the calculated heating demand to .a location, as when
three schools serve a residential area and each one is

assigned 1/3 of the heat demand.

A3 - The parameter governing the activity level (or process rate)
of non-heating sources; used for the airport :(number of
flights/year) and stadium parking lot (thousand vehicle

hours of idling per year).:

X - The parameter governing the calculated heat demand
(BTU/hour) for each figure; it is the major output
parameter from COMP 1, together with A3 which passes

through unaltered.

ValuesApackagg The land use categories desired for correlation with air
(COMPS)

quality are speciiied as variable names in the VALUES
package in conjunction with‘COMP 5. The land use cate-
gories specified can be any of the existing land use
activity codes not beginning with '"'S"; iﬁ addition, the
variable names 'POP", for population, ''SCHOOLS", for
number of school children, and "S'", for the aggregation
of all manufacturing activity codes can be used; this
includes all codes which begin with "S" except "S42"

(distribution) and ''S89" (research).

v No values are required for each figure.
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Activities
package (COMP 1)

ACTIVITIES
package (COMP 2)

The ACTIVITIES packages compromise the conversion
factors catalog used to translate activities into
emissions according to the land use activity code
specified in the Figures package and the unique

figure characteristics specified in the VALUES package

for use with COMP 1 thru 3.

The COMP 1 ACTIVITIES package contains the activity
indices to translate the activity data into heating

requirements for each figure.

The heating requriement parameter: BTU/d.u./hr, BTU/

sq. ft., or BTU/classroom.

d.u./acre for residential uses, percent of residential
square footage in commercail use for C1l1 and C12, numbers
of pupils per classroom for schools, and percent lot

coverage for all other codes;

pupils/d.u. for residential, not used for C1ll and C12,

. percent of total pupils primary or secondary for schools,

and the floor area ratio for all other codes;

‘Used only for island and parkside residential in Plan.1

where it is the number of square feet per dwelling unit.

population/d.u.; .used only with COMP 5 to produce

population ''receptor' data sets for IMPACT analysis.

The COMP 2 ACTIVITIES Package contains the activity

indices to translate heating requirements into emissions.
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SCHED
PROC
R-OIL, D-OIL,
N-GAS
PROC 1
PROC 2

Number of hours of operation per year for fuel burning
activities; for non-fuel burning, converts units to
annual basis for activities specified for other time

periods (such as flights/day for the airport).

Percent of fuel used for process heating or non-space

heating purposes.

- Abbreviations used for residual oil, distillate oil
and natural gas; the values are the portions of total
fuel demand satisfied by the particular fuel (generally

1.0 or 0.).

[

- Names similar to R-OIL and D-OIL for non-fuel sources,
such as for proportions of commercial aviation versus
general aviation aircraft at the airport. If more than
three fuels exist their names could occupy these slots;
in that case "dummy" fuel names are specified for the
non-fuel sources, as described in‘the Task 5 Report,

such as using the R-OIL.

COMP 2 reads in the pollutant names for the three
seasons; annual, winter and summer; the names used

are user-dependent.

COMP 2 also reads in emission factors package. For each
activity code there is a separate card for each fuel or
process specified, containing the emission factors for the
five pollutants for that fuel and activity code in the order

of the above pollutant names; the sixth pollutant field
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TSP,TSP-W, BP-S
SOX, SOX-W,S0X-S
C0,C0-W,Co-S
HC,HC-W,HC-S
NOX,NOX-W,NOX-S

A-COA
B-COA
R-0IL
D-OIL
N-GAS

PROP -

ACTIVITIES -
package (COMP 3)

Z00 -

ACTIVITIES ~

package (COMP 5)

can be used to specify a unique fuel constant (BTU/gal.
0il, etc.) for any fuel desired

Pollutant names for particulates, sulfur dioxide,
carbon monoxide, hydrocarbons, and nitrogen oxides,
respectively, for the annual, winter, and summer

seasons, respectively.

Fuel names for anthracite coal, bituminous coal, residual
0il, distilate oil and natural gas used in emissions
factors for each fuel and pollutant (in the order of

the above annual pollutant names) for each acitivity code.

For manufacturing sources where process emissions

proportional to fuel emissions are to be used, the name

"PROP" is used and the values are percentage adjustments

(10 = add 10%) to the fuel emissions for that pollutant).

The COMP 3 ACTIVITIES package contains the size criteria
for the testing point sources for each pollutant, on the

order of the above poilutant names.

An activity code Zoo was used to which all other
activity codes default when data by activity code are

not known.

The COMP 5 ACTIVITIES package contains the activity
indices to translate activity data into receptor data
for use with IMPACT. The COMP 5 ACTIVITIES package is

the same as the COMP 1 ACTIVITIES package.
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The following summarizes the function of the COMPUTES and their sub-

sections:

COMPUTES -

COMP 1 -

Subroutine -
NORM

Subroutine -

TINK

Subroutine =
RECODE

COMP 2 -

COMP 3 -

Used in LANTRAN to correctly associate the conversion
factors catalog with the land use figure according to
land use activity code for input to MARTIK o¥ land use
information for input to IMPACT to determine emissions

receptor.

Used to determine heat demand in BTU/hr. for each figﬁre;
translates activity data into heating requirements for

each figure.
Calculates heat demand based on area of figure.

"Links'" school and commercial figures to residential
ones and calculates heat demand based on area of

residential figure.

'""Recodes" area of résidential, commercial, or manufactur-
ing zones to the point location of the appropriate
central heating system; also recodes heat demand for a
local shopping center to the appropriate residential

central heating system.

Used to calculate fuel emissions based on heat demand and
process emissions as appropriate, summing to total

seasonal emissions;

Used to test the emission levels against size criterion

for each pollutant and assign point figures exceeding the
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criterion for any one pollutant to point source status
for modeling purposes; all other figures are assigned
to area source grid cells by the LANTRAN allocation

procedure for input to MARTIK.

Subroutine - Outputs point figures to be treated as separate point
LARGE

sources in MARTIK format.

Subroutine - Tests emissions against applicable emission control
REGS

regulations. (none were applicable in the study)

COMP 5 - Used to translate activity data into the form used by

the IMPACT program for comparison with predicted air

quality levels.

2.3.2 Data Flow for Emissions Preparation

The purpose of this and the next two sections is to relate the LANTRAN
functions to the overall AQUIP system as shown schematically in Figure 1-2
of Section 1.1. The analogous schematic data flow system for emissions
preparation is shown in Figure 23. The same conventions have been used
in naming of input data sets (I), model data sets (M), computed data sets (C),
and programs (P). Each box of Figure 2 has been detailed to represent
the card decks (keyword packages) which make it up. First the data sets

are described in some detail and then a typical deck setup is discussed.
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I1 Input Data Set

I1.1 FIGURES - all figures for a given plan coded in standard

format.
I1.2 VALUES - initial values, specified by figure for a given plan -
in standard format. The expected variable names are
'KFORM', 'KLINK', 'KRCODE', 'XFACTOR', 'A3' and 'X'.
A detailed explanation of the use of variables can be found in the
TASK 1 Report Appendix and has been summarized in Section 2.3.1. Use of
-these variables is optional (they can be omitted) with the following
exceptions:
1. KFORM - tells which manipulations are to be performed on each figure.
2. X - 1is the number of BTU's per hour which is to be calculated.

The VALUES package must consist of at least 'KFORM' and 'X'.

M1 Model Parameter Data Set

This data set consists of three ACTIVITIES backages and three COMPUTE
packages. The ACTIVITIES packages are in standard format (see Section 2.2.6).
For a detailed explanation of the use of the variables in the ACTIVITIES

packages, see the TASK 1 report (Appendix A).

M1.1 ACTIVITIES - First ACTIVITIES package. Consists of activity

variables 'ACTV','Al','A2', and 'A4', specified by activity code.

M1.2 COMPUTE 1 - First COMPUTE package (IFORM=1). The format
for this package is as described above in Section 2.3.1 and illustrated in

Figure 13.
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{
M1.3 ACTIVITIES - Second ACTIVITIES package. The activity vari-

ables are 'SCHED', 'PROC', and all the relevant fuel names.

M1.4 COMPUTE 2 - Second COMPUTE package (IFORM = 2). The namelist
GCOMPIN is following by an emission factors package as described above in

. Section 2.3.1 and illustrated in Figure 22.

M1.5 ACTIVITIES - Third ACTIVITIES package.' The variable names
are the pollutarit names for the annual season.. Activity values are the
size criteria for point sources. These may be  input for each activity
code, but a default code (ZOO) has been provided in the event that many of

the criteria are the same.

M1.6 COMPUTE 3 - Third COMPUTE package (IFORM = 3). Format iden-

tical to the first.

M1.7 ALLOCATION - This and the following packages are required for

each season. Allocation by MODE 1, in standard format.

M1.8 COMPUTE 4 - Fourth COMPUTE package (IFORM = 4) used to output
point sources for the specified season prior to allocation to gridded area

sources.
NOTE: That this has already been done for whatever season has been speci-
fied in the third COMPUTE package (Data Set M1.6), and need not be

done again for that season. t

M1.9 OUTPUT - Creates an output data set consisting of gridded

area sources in 'GRID' package format for input to MARTIK.

Cl - Point and Gridded Area Sources

A keyword 'SRCE' package for a single land-use plan. The package is

made up of 'POINT' sources generated by LANTRAN COMPUTE routines, and a

|
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'"GRID' package representing the area-source densities for the study-area
system. These densities are expressed as rates per square scale unit,

Lo =2 -
and are converted to g (scale unit) sec lﬂ

Tl - Tabulated Emissions Data Output

Listing of all input data sets (FIGURES, VALUES, ACTIVITIES and
emissions factors), detailed itemization of all manipulations performed by
LANTRAN COMPUTE, listing of point source and gridded area source values
for all pollutants for all seasons, and display maps of gridded area

source values for all pollutants for all seasons.

Deck Set-up for Emissions Preparation

Since the procedure for land-use analysis using the present LANTRAN
COMPUTE is nearly invariant, we will give as a single example a typical

deck used in the Hackensack Meadowlands Study.

Starting with information on land use, fuel use and emission factors,
LANTRAN generates a set of point sources and gridded area sources for each

of the three seasons. The deck setup is as follows:

PARAMETERS Initialize variables
FIGURES : data set Il.1
VALUES data set I1.2
ACTIVITIES data set M1.1
COMPUTE 1 data set M1.2
' calculates heating requirements
by figure
ACTIVITIES ~data set M1.3
COMPUTE 2 data set Ml1.4

inputs emission factors and calculates
emissions by figure
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ACTIVITIES

COMPUTE 3

ALLOCATION

OUTPUT

ALLOCATION

COMPUTE 4

OUTPUT

ALLOCATION

COMPUTE 4

OUTPUT

ENDJOB

data set M1.5
data set M1.6
sorts point and area sources for all

seasons and outputs 'ANNUAL' point
sources.

Allocates to gridded area cells,
'ANNUAL' pollutants by names input in
emissions factors (M1.4).

Outputs allocated variables

Allocates to gridded area cells
'SUMMER' pollutants

Outputs 'SUMMER' point sources

Outputs gridded area sources for
' SUMMER'

Allocates to gridded area cells
'"WINTER' pollutants

Outputs 'WINTER' point sources

Outputs gridded area sources for
'"WINTER'

End of program

For additional information and a detailed descriptioh of these functions,

See Task 1 Report:

Appendix and the summary description in Section 2.3.1.

2.3.3 Data Flow for Impact Analysis

The schematic diagram representing the data flow system for generation

of the correlation data set is shown in Figure 25.

set-ups are discussed as follows:

Data Sets

[1 Input Data Set (see above,'Section 2.3.2)

14 Land-Use Data for Correlation
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Data sets and typical deck



I4.1 ACTIVITIES

The first ACTIVITIES package from the land-use analysis (identical to
data set M1.1) consisting of variables 'ACTV', 'Al', 'A2', ‘'A4', 'AS5',
NOTE that this package is used in conjunction with the VALUES package I1.2.
These packages are only needed for calculation of population ('POP') and

number of school children per grid cell ('SCHOOLS').

14.2 VALUES

A keyword 'VALUES' package containing names of land-uses for correla-
tion. These can be an activity code not beginning with S, except that it

can be S42 or S89, or the special names for industrial land uses ('S'),

population ('POP') or number of school children ('SCHOOLS').

14.3 COMPUTE

A compute package (IFORM = 5) with format as per Section 2.3.1 (Figure
21). NOTE that additional VALUES and COMPUTE packages can be added as

required.

I4.4 ALLOCATION

Allocation by MODE 1 to gridded area cells of desired variables, in

standard format.
14.5 OUTPUT
Control card package to select variables for output data set C4.

Cc4 Correlation Data Set

A keyword 'GRID' package for use as input to IMPACT for analysis of
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and correlation with the gridded air quality data set C3 (see Section 4.3.2).

TS Tabulated Land-Use Data Output

Listing of all input data sets (FIGURES, VALUES and ACTIVITIES),
itemization of manipulations performed by LANTRAN COMPUTE, listing of gridded

area land-uses, and display maps of gridded area land-uses.

Deck Set-up for Impact Analysis

For a simple example, let us assume we are interested in population
(*POP'), number of school children ('SCHOOLS'), industrial land-use (;S') and
allresidential land use ('RO1' + 'R11' + 'R12') as land uses for correlation.

These correlation variables can be allocated to grid cells by way

of the following deck setup:

PARAMETERS Initialize variables

FIGURES data set I1.1

VALUES data set Il.2

ACTIVITIES data set I4.1

VALUES data set I4.2, consisting only of the

names of desired variables; i.e.,
'POP', 'SCHOOLS!','S','RO1', 'R11"',
and 'R12'.

COMPUTE 5 data set I4.3, does required manipu-
lations, including the summing of
'RO1','R11', and 'R12'.

ALLOCATION data set I4.4, allocation of desired
variables: 'POP','SCHOOLS','S', and
'RO1',

OUTPUT data set I14.5, output of allocated

variables.

ENDJOB End of program.
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A more complicated example is the actual manipulations that have been
used in the Hackensack Meadowlands Study for Plan 1-B. Here variables of
interest were 'PQP', 'SCHOOL'; total residential, being 'RO1' + 'R31' + 'R32';
and an augmented industrial land use, being 'S' + 'S42' + 'S89' + 'C21' + 'C31' +

'T10' + 'I71' + 'I90' + 'T20'. A possible deck setup could be:

PARAMETERS Initialize variables

FIGURES data set Il1.1

VALUES - data set I1.2

ACTIVITIES data set I4.1

VALUES Names of the variables 'RO1', 'R31',
R327,

COMPUTE 5 Does manipulations for residential

land-use and sums.

COMPUTE 6 Deletes last two variables, *R31' and
'R32°',
VALUES Names of the variables 'POP','SCHOOLS',
'St, 'S89','S42','C21"'.
VALUES Names of .the variables 'C31','T10',
*171', '190','T20'.
COMPUTE 5 : Does all manipulations and sums 'S',
' 'S89','S542','C21','C31',!'T10",'171".
COMPUTE 5 : Sums 'S', 'I90' and 'T20'.
ALLOCATION of desired variables by MODE 1 -
'POP', 'SCHOOLS','RO1', and 'S'.
OUTPUT of allocated variables
ENDJOB" End of program.

2.3.4 Data Flow for Conversion of MARTIK Output

The schematic diagram representing the data flow system for conversion

of air-pollution concentrations specified by receptor, to air-quality defined

128



5157

621

M5

M5

Parameters W

Points
M5.2

)

“ AHfotation
M5.3

Output

M2

EERRE,

Program
Paramelers

Receptor
Coordinates

Mode 3
Allocation

Output

Gperatigns

Cc2

W Computed
Values Receptor

Concentration

Figure

T4 o
Parameters
Points

- Allocation Results

C3 Y

: Gridded
Grid ] Air Quality

Grid Lists & Plots
eSO PR

25 Data Flow for Conversion of MARTIK Output



on the grid system is shown in Figure 25. Data sets and typical deck set-ups

are discussed as follows:
Data Sets

M5- Allocation Option Data Set

M5.1 PARAMETERS

A standard PARAMETERS package, with variables assigned as in Section

2.3.5.

M5.2 POINTS

Receptor coordinates identical to MARTIK input data set M3.2 (Section
3.3.4). For the Hackensack Meadowlands study, this is the '"Hackensack

Meadowlands 1-km receptor grid' shown in Figure 20.
M5.3 ALLOCATION

Each receptor concentration is distributed among cells of the grid
system by interpolation (MODE 3) with weights determined as the inverse

square of the distance of the receptor point from the cell center.
' M5.4  OUTPUT

Control card package to select variables (pollutant names) for output

to data set C3 (gridded air quality).

c2 Computed Receptor Concentrations

A keyword 'VALUES' package created as an output data set by MARTIK,
containing the total arithmetic mean pollutant concentrations for the chosen

plan and season (Section 3.3.4).‘
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C3 Gridded Air Quality

A keyword 'GRID' package produced by LANTRAN for input to IMPACT

(Section 4.3.2).

T4 Tabulated Output

3
Printer output of parameters, receptor coordinates as read in, receptor
concentrations as read in, allocation results, and listings and plots of

concentrations after allocation to the grid system.
2.3.5 Parameters for the Hackensack Meadowlands

PARAMETERS Package

The following variables must be specified in namelist GINPUT:

GX = X cell dimension
GY = Y cell dimension
NX = No. of cells across
NY = No, of cells down
SCALE = Unit conversion factor
ORIGIN = XO, Y0 - coordinates of griq origin
JC = Output data set

The actual values for the PARAMETERS used in the present study are as

follows:

PARAMETERS
§INPUT

SCALE = 1000.,
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GX 1.,

1., GY

NX

12, NY = 14,
ORIGIN = 572.0, 4510.0
Jc =7,

GEND
2.3.6 LANTRAN and the Planning Process

The above discussions have been concerned with the mechanics of
setting up the data sets and specification of the program options for LANTRAN.
This section reviews the role played by LANTRAN in the planning process.
Several types of analysis are summarized with examples. In each case, the

data flow pattern follows the form of one of the Figures 23 through 25.
A. Allocation of Emissions to a Grid-Cell System

This is the predominant role of LANTRAN in AQUIP, brought about by the
fact that in any planning area, the number of small discrete sources is so
large ‘that allocation to area sources is essential. Since MARTIK requires
rectangular area sources, a grid system is indicated, and LANTRAN makes
the essential transition from figure-based data to grid-based data. In
principle, the COMPUTE routines would not be required. Land-use figures
would be entered using a FIGURES package, and emission densities for each
of the five pollutants entered in a corresponding VALUES package. The
function of the COMPUTE routines is thus to incorporate the methodology

for transforming activity data into emissions data.
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B. Allocation of Land-Use Data to a Grid-Cell System

This role is similar to (A) but instead of allocation of emissions,
it involves simply the allocation of any data defined on the original land-
use figures to the desired grid cell sys&em. This‘is the role élayed in
development of the "correlation data set'" used for air-quality dimpact analy-
sis, for example. Again, no COMPUTE routines are gfsential to ihis role.
The function of the COMPUTE S5 keyword package would be replaced by a manual
selection and generation of densities to be associated with the land-use

figures and these values would be coded and punched in a VALUES package for

allocation as desired.
C. Conversion of Point-Values to Grid-Cell System

This is the role played in the conversion of MARTIK output concentra-
tions--defined by receptor--to mean air quality per grid-cell of the chosen
grid-system. In performing this transformation, LANTRAN constructs a mean
surface through the data.points, and then assigns to each cell the surface
value corresponding to the cell center. This step could be eliminated if
receptor points were always chosen to lie at cell centers, but since this
could be restrictive, it was decided to allow the choice of grid-cell
system used for impact analysis to be completely independent of the recep-
tor grid used in computation of air quality. By choosing the grid-cell
larger than the spacing of the receptors, the compuked data is gffectively
smoothed, and conversely, if a smaller grid size is.used, values corres-
ponding to points between the receptors are inferred by interpolation.
Finally, if the two-grid-systems are shifted (so that receptor sites are

displaced, say to the corners of the cells), each qpll is assigned a
Y .
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weighted average of the nearby receptor values. Several runs with LANTRAN,
using the same receptor concentrations, allow the effects of smoothing and/
or interpolation to be readily demonstrated through successive changes in

the grid parameters.
D. Mapping of Point Data

This is an added role of LANTRAN made possible by the 'PLOT' function
in the ALLOCATION package. Although not designed as a replacement for the
SYMAP program, LANTRAN may be used for ''quick-look" plotting of point-based
data. This is accomplished by allocation using either mode 3 or 4 followed
by a grid plot of the result, producing coarse-resolution "isopleth' or
"proximal" maps respectively. This procedure is most useful for following

the results of complicated computations through a series of runs.
2.4 Numbered Error Messages

The following table constitutes -the set of conditions checked in the
present level of implementation of the program, listed by routine, number

and cause.

OuUTS

15 Variable to be output has not been allocated
25 No given variables to be output
30 Output unit (JC) equals O

900 Unexpected end of file on input unit (IC)
INAC

100 Over 100 activities to be input

900 Unexpected end of file on input unit (IC)
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INFIGS

260 figure type not 'P','L', or 'A’
296 more than 400 figures to be input (occurred within a 'FIGURES'
package.

370 vertices of line or area figure not consecutively numbered
410 too many vertices (more than 50) « |
430 line does not have at least two vertiées
440 line length equals zero

500 area does not have at least four vertices
510 last vertex of area does not coincide with first vertex
520 area of figure equals zero
800 unexpected end of file
LTRANS

20 input file (IC) equals 6 or 7 or the file of LOGDATA

80 unidentifiable keyword

INPTS
213 over 400 figures to be input (occurred within a 'POINTS' package)
800 unexpected end of file on unit 11 (figures unit)
900 unexpected end of file on input unit (IC)
EVALS
130 over 18 variables (VALUES) present
300 figure number out of range (IFIG<1 or IFIG > NFIG)
305 figure extent (previously calculated) found to be less than or

equal to zero (area coded counter-clockwise)

900 unexpected end of file on input unit (IC)
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INGRDS

30 over 18 gridded variables present (ALLOCATION variables plus
grid variables)

65 grid indices out of range (NX,NY) or inconsistent grid dimen-
sions (GX,GY) for grid cell input

70 inconsistent grid origin (ORIGIN(2) ) for grid cell input
80 inconsistent scale factor (SCALE) for grid cell input
900 unexpected end of file on input unit.
FGRID
15 undefined keyword within ALLOCATION package
50 Allocation mode out of range (MODE <1 or MODE >4)
55 Allocation variable unlocatable (as a VALUE)
70 less than one variable to be allocated
186 undefined variable (as a VALUE) to be manipulated, following
MODE 2 card
455 undefined variable to be plotted
510 undefined variable to be zeroed or listed
900 unexpected end of file on input unit
INPAR
25 unit to be rewound (REWIND) equals 5,6, or 7
110 OUTGF specified .TRUE. -- not implemented in present version
210 OUTGL specified .TRUE. -- nof implemented in present version
800 Namelist input error
900 unexpected end of file on input unit (IC)
COMP (AQUIP)
2 undefined SEASON (must be 'ANNUAL', 'SUMMER', or 'WINTER')
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2.5 LANTRAN Test Cases

These test cases are a selection of LANTRAN program runs which demon-
strate creation of emissions data sets, and land-use analysis for air
qualitylimpact analysis, as performed by the AQUIP system. Other capabilities
inherent in the design of the system but not actually used in the Hackensack
Meadowlands study are also illustrated by additional test cases.

The format of the test cases is carried throughout the entire discussion
of the individual AQUIP system programs, LANTRAN, MARTIK, SYMAP and IMPACT.
These cases make use of a hypothetical planning region depicted as the '"base-
map'' for the study area in Figure 26. Data for the test cases are taken
from land use figures shown on the base map in the form of coordinates
measured from the map. Several test cases are used to demonstrate the
following pfocésses:

1. The creation and allocation of emissions data using LANTRAN allo-
cation Mode 1, using a limited set of land-use zones in order to permit
greater detail in package descriptions.

2. Creation and allocation of emissions for the full study area (to
be carried through the analysis with the other programs).

3. Calculation of the population distribution within the study area,
for use in air quality impact analysis.

4, Use of the '"Mode 2'" allocation procedure (not used in the Hacken-
sack Meadowlands Study).

5. Assignment of receptor-based computed air quality to the grid-
system chosen for the study area.

6. Use of the '"Mode 4'" allocation procedure (not used in the Hacken-

sack Meadowlands Study).
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Data preparation for the test cases begins with the base map of
Figure 26. First, the land use zones are defined, as described in Section
2.3.1, and the "vertices'" of each zone or '"figure" indicated on an overlay
to the base map (Figure 27). Next, the coordinate system to be used is
defined, and the coordinate grid lines drawn for extraction of coordinate
information from the maps as shown in Figure 27. For convenience, the grid
is set with coordinates referred to the "origin'" in the lower left (south-
west) corner of the grid. The actual coordinates of this origin are deter-
mined, entered into the program, and added to the displacements for compu-
tation of absolute coordinates. Finally, the set of land use '"values"
defining the activities, rates, and the conversion processes to be used for
each are assigned to each land use zone as described in Section 2.3.1.

The data corresponding to the land-use zone boundaries are coded on
cards as a "FIGURES" package, using the measured coordinates of the figure
vertices. Similarly, the data corresponding to the land use activity values
are coded on cards on a "VALUES" package. The operations performed in each
test case are determined by (1) the program options and parameters; (2) the
order of the data packages; and (3) the COMPUTE routines which are invoked.

The discussion of the test cases covers first the check setup, and
then discusses the program output: The discussion includes a card-by-card
description of the IBM 360/65 Job Control Language (JCL) statements required
to run the program at the ERT computer facility; it is evident that these
statements are similar but different with each IBM 360/370 installation.
Each of the data packages used in the test cases is described with respect
to content (i.e., card-by-card or parameter-by-parameter) and the output
produced. The output produced by the program is lengthy, and much of the

information is printed only for assistance in error checking. It is
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important to note that this error checking must be performed at each step
in the computation process, since errors in input data may otherwise pass

unnoticed through the system.
2.5.1 Test Case 1: Mode 1, Emissions Allocation

Job Control Language

The first two JCL cards are job cards which are specific to the
computer center. The PARMS card was used to obtain 3 copies of each of
the runs. The LANTRAN program resides on a linkage-library, and the next
cards are used for linkage-editor control. There is a duplicate name
(INPUT) which is referenced as READER by LANTRAN MAIN. The two CHANGE cards
take care of this problem. The members INPUT, INE, etc. reside con the data
set described by the DD LKED.ERT. The other LANTRAN modules are in the data
set described by the DD LKED.LAN. '

The FT07, card output, was DUMMY'ed to avoid unnecessary production of
cards. If the cards had been desired FTO7 could have been otherwise des-
cribed. GO.FTO9F001 is the log file for run accounting.

The data set GO.FT11F00l is an internal temporary data set used by
FIGURES and POINTS. It should have the attributes RECFM=VB or VBS and
LRECL=448. The space requirement is 1 cylinder. Blocksize can be speci-
fied for most efficiency depending on the device used.

The data set GO.FT12F001 is used by COMPUTE to hold point sources. It
should have the record form, logical record size, and space allocation shown.
The blocksize, etc. may be varied to make the best use of the device chosen.

The data set GO.FT13F001 and GO.FT14F001 are card images which are
created by LANTRAN for further use in other runs.

Card input is from FORTRAN unit 5, GO.FTOS5F001.

Keywork Package input

The first package used is a PARAMETERS package to set the program
parameters. The number of cells in X is set to 5, the number in Y to 3.
The ORIGIN of the grid is set to 578. in X by 4520. in Y. The scale unit
defaults to 1 km, so that this corresponds to setting the grid origins to

be at the UTM coordinates (578., 4520.). The output unit, JC, is set to 7
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so that cards are produced. Finally the levels to be used for the PLOT func-
tion are set. They are 0.0001, 0.001, 0.01, 0.30,..., 0.5, 1.0. There are
ten levels, so the default value for the number of levels could be used, as
can the default symbols.

The LANTRAN print-out corresponding to the PARAMETERS package is on
page 1. After the page header, the keyword, and the comment portion of
the keyword are printed. This run is the "LANTRAN MODE 1 EMISSIONS ALLOCA-
TION TEST." Some pertinent informétion is also printed. The scale unit,
which is used in all input coordinates, is 1000 m, i.e. I km. This is default
value. The GRID definition is echoed; the origin is at (578., 4520.), the
grid dimension is 5 cells by 3 cells, and each cell is 1 scale unit (default).
The output unit number is echoed as 7. The minimum radius squared used in
mode 3 allocation is the default value: 10-4 kmz.

The PARAMETERS package is terminated by &END.

Following the PARAMETERS package is a FIGURES package to input the de-
tailed description of the shape of the figure being used for this case.

A FIGURES package is described in Section 2.2.2., This test casd has two
figures in it. The first figure is given a reference number 4, is an area,
is a plan type lA, has an activity code ROL, and has the title '"AREA 4-
RESIDENT." This information, as well as the coordinate of the first veftex,
is on the first card. The following cards for the figure each contain the
coordinates for another vertex on the polygon 'AREA 4-RESIDENT',

The last card gives the same vertex as the first card, thus closing the
polygon (as required for an area, 'A'). The second figure, ""AREA 7-RESIDENT',
follows the first figure and is input in the same format. It has been given
the reference number 8.

The FIGURES package responds to this input by saving the data in an in-
ternal data set on unit 11. This unit was defined earlier in the JCL. On
page 2 of the output, the information entered is .echoed so that the user
knows exactly what was input. In addition, it tabulates names, codes, vertices,
and numbers. LANTRAN also calculates and outputs the centroid of the figure,
and its area. This information is directly below the tabulation of vertices.
Note that if the figure vertices are given in a counter -- clockwise direction
it results in a negative area. Negative areas are used for holes in figures,
as seen in Section 2.2.2., After printing the figures input, the program in-
dicates that it has written an end of file to terminate the data on Unit 11

by printing **** END OF FILE, UNIT 11 ****,
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After the FIGURES have been defined, values are associated with them
using the VALUES package described in Section 2.2.4. The first data card
. specifies the variable names for the associated values: KFORM, KLINK, KRCODE,
XFACTR, A3, and X.

Figure 4 has a KFORM of 15, and the remaining variables are 0. This
means that figure 4 is a residential zone, heated individually, as explained
in Section 2.3.1 and in Appendix A.2 of the Task 1 Report. This information

is echoed on the print-on Page 3. Figure 8 also has a KFORM of 15, and this
is echoed on Page 3.

The ACTIVITIES package is then used to associate activities of differ-
ent kinds with the activity codes for the figures, as described in Section
2,2.6. The activities in this sample are those used in COMPUTE 1. The
activity variables are ACTV, Al, A2, and A4, specified on the first data
card. Then the activity code ROl is given for specification., Associated
-with ROl are the values: 18,750, ACTV, 10.Al, 1.5 A2, and 0.A4. This in-
formation is returned in tabular form on Page 4 of the test case. The
meaning of the variables is explained in Section 2.3.1, and in Appendix A.3
of the Task 1 Report. ) '

The COMPUTE 1 package is then executed. All default values for COMPUTEl
are being used, so the NAMELIST COMPIN is empty. The format for the COMPUTE
éard, and the values for NAMELIST are explained in Sections 1.3.9 and 1.3.3.1
'NOTE: the COMPUTE namelist is §COMPIN, not §INPUT.

The COMPUTE 1 package generates BTU/hr for each figure, using the data
provided by the VALUES and ACTIVITIES packages, see Section 2.3.1 and Section
A4 of Task 1 Appendix. Listing the present values of the control parameters
on Page 5, it begins its print. Page 6 is a listing of any RECODES where
sources have their heat loads connected (see Section 2.3.1). Page 7 gives
the final BTU dutput, and the information used to get it for the figures.
Page 8 shows the LINK's between residential zones and, commercial zones and
schools, Page 9 is further RECODE information where BTU loads have been
merged. The final output is on Page 10. '

The next ACTIVITIES package inputs the card data for use in COMPUTE 2.
Although the variable names are different, and the associated values are
different, the format is the same as before and a new set of variables and
values have been associated with ROl. This time a title '"10 D.U." (10 dwel-
ling units per acre density) is printed along with the ROl. The output on

on Page 11 tabulates the input information.
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For an explanation of the variable's meanings see Section 2.3.1 and
Section A.2 of the Task 1 Report Appendix.

COMPUTE 2 is used to generate pollution emissions from the BTU demand.
The cards input specify no changes to the §COMPIN parameter list; the emis-
sions factor package, described in Section 2.3.1, follows the §COMIN, &END.
Emissions factors for pollutants, and heat contents, for B-COA, D-OIL, and
N-GAS are set.

COMPUTE 2 uses the scheduled hours of operation, SCHED, the percent
of fuel used for non-space heating, PROC, and the proportional use of dif-
ferent fules from the ACTIVITIES data; the heat requirements calculated for
each figure in COMPUTE 1; and the emissions factors input with COMPUTE 2
to calculate the pollutant emissions for each season. See Section 2.3.1
for a discussion of how emissions factors are chosen.

The output on pages 12-14 gives the results of the calculations. Page 12
gives the basic parameter and emission factor information. There was no B-COA
in ACTIVITIES fuel names so the emissions for B-COA are flagged and not printed.
Then on Page 13 the total fuel use {(in this case only N-GAS was used) and the
resulting annual emissions rate for each pollutant are shown., Page 14 gives
the ANNUAL, WINTER, and SUMMER pollutant emission rates; together with EXTENT
information for each figure.

The next ACTIVITIES package gives the information needed by COMPUTE 3.
Using the ACTIVITY "Z00" the criteria for significant point sources is input
(see Section 2,3.1). The emission rate for each pollutant, above which -
the point source will be pulled out and listed separately, is set. Also
the default height (DFHT) in meters and default plume rise factor (DFPL) must
be set. These will be used to define the stack parameters for the selected
point sources. In the example any point source with an emission rate above
50 tons/yr for any pollutant, will be selected. The default stack height is
100 ft, plume rise of 60 ftz/sec.

After the criteria have been set COMPUTE 3 is begun. It requires the
array CONST be input as shown. These values are used for conversion con-
stants. It examines all the point sources and selects out the points-exceeding .
any criteria. The selected point sources are output in 'POINT' format acceptable
to a MARTIK 'SRCE' package on the unit JUNIT,

The ALLOCATION package uses the control cards input to it, and performs
calculations. The first control card specified a mode 1 allocation of CO,
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aﬁd NOX, from the figure variable description, FV array, the gridded variable
description, and the GV array. The internal data is in terms of CO or NOX

/ (SCALE UNIT)Z. A mode 1 allocation is described in Section 2.1.1. In the
allocation of values from the figure to grid related variables, the ALLOCA-
TION package prints the output on Page 18. Variables being allocated are
indicated by the line: |

VARIABLE NAME(S): CO NOX.

Then, for each figure, the extent of the figure in the grid cells, and
the corresponding weighted value of CO and NOX in the cell, due to the
figure, is listed. Also, a total is given. Note that extent varies from

0 to 1. as the fraction of the cell contained in the figure.
After the MODE 1 allocation, the next control card specifies a LIST

of CO and NOX, using the control card format shown in Section 2.2.7

for LIST. Pages 19, and 20 have the resulting output. The variable being
listed is specified and the value in each cell is printed. Note that only
2 places are given after the decimal point; 0.00 indicates a value less
than 0.005.

The values are then plotted on the printer using the PLOT control
word. These plots are on pages 21, and 22. The values in each cell are
symbolically fepresented. The meaning of each symbol is given below the
plot, with the maximum and minimum for each class. Again, note that only
2 places are available after the decimal point. The default symbols were
used; and the levels changed from the default in the initial PARAMETERS
package rather than using the option to change values with cards following
the control card.

The ALLOCATION package is terminated with a '99999' card.

The OUTPUT package is used to punch the gridded values onto cards, in
a 'GRID' format.

JC was left = 7 in the initial PARAMETERS, and has not been changed,
so the output is a unit 7. The second card of the package specifies the
variables to be output, CO, and NOX, in the format specified in Section
2.2.8., The SEASON is still the initial default, 'ANNUAL', so the GRID

oupput is annual values.
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The package indicates the variables which have been punched in GRID form,
CO, NOX, the unit number, 7, and the beginning sequence number 10340030,
This will permit identification of the output when necessary. The GRID
format is described in 2.2.5. All cards (including the keyword card 'GRID')
will be punched by OUTPUT.

After this OUTPUT package has run, both the isolated point sources,
extracted by COMPUTE 3 for 'ANNUAL', and the gridded annual area sources
have been punched.

The COMPUTE 4 is then used to output the point sources for 'WINTER'.
SEASON has been changed to 'WINTER' in the §COMPIN namelist. COMPUTE 3,
and extracts and punches the 'WINTER' point sources. On page 24, the
values of critical parameters are listed, together with the indication that

'COMPUTATIONS HAVE BEEN PERFORMED BY ROUTINE 4'. UNIT is still 7 so cards

are being punched.
Next, after punching point sources, an ALLOCATION package is used to

allocate CO-W, and NOX-W, the 'WINTER' variables. A MODE 1 allocation to
the same grid, a LIST, and a PLOT are performed on CO-W, and NOX-W. The
output from this package, Pages 25-29, is the same as for the previous ALLO-
CATION, except that now the values are for the winter variables rather than
the annual variables.

With the ALLOCATION complete, another OUTPUT package is used to output
the winter variables CO-W, and NOX-W. These values are punched in the
GRID format, on cards (unit 7) beginning with sequence number 10340140. The
Page 30 output indicates the execution of the OUTPUT.

The run was terminated with an ENDJOB card; which is indicated by the

'END of PROGRAM' on Page 30.
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Figure 28 LANTRAN Test Case 1 Map
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che mspavipe=mpmarCPrCl YORReasana, UAT10),NX, X

// MBGLEVELSY
/oBARMY  CNPIFSNNT
/7 RYEC FORTHLG,PARM (L KENSILET, MAP, L 187! ,REGION,GNe198K,TTME 60
//LRFD SVELIN DD ¢

CHANGE INPUT(READFRY

INCLUDE FRYCINPUT, INE,HEADR, ERRY, SEQNO, TXL DA, GTABI, ICHAR, G NTY
CHANGE INPUT(READER)

INCLUDE LAN(MAIN,RLNCK, INPARN, INFIGS, INPTS,PVALY,FGRIN, INGANSY
INCLUDE LANCCOMP, INAC,OUTS,PLANTM, PERIN, ALLOCF,4506)

/e
J/URED ERY DD NANSERTUGED,PI990000,ERTLIA,DIANSSHR

/4 UNTTRSYSPV, VOLm(PRIVATE ,RETAIN, SERRALIAMAD)Y
J/UKED LAN DD DSNSLANTRAN,DISPeNLD,

/¢ UNTTuSYSPV,VOLB(PRIVATE,RETAIN, SERSATIANAP)

//G0,FYQTFOGL 0D DUmMMY

//60,FT09F001 DD DSuaCas1002,ER703,LNGDATA,D]gPuSNR,

77 UNITagYSPV,vOl a(PRIVATE,RETAIN,SERBAVEUIS)

7/7GO,PTLLFO0CY OD UNITuBYBOA,SPACERICYL, 1),

7/ DCOm(WECFMaVih, LRECLaGUB,BLHB]E00GBY)

/7/G0,FPT12F004 NN UNITESYADA,SPACER(CYL,1),

7/ OCRu(QEChUPR,LRECLuAG, A KSTTEuAB00)

//60,PT13¥001 DD DINmEM{S81,019PmNL0, .

7/ UNTTRSYBPV, VOLE(PRIVATE ,RETAIN, SERRATIRMAPY

776G0,FTLaF00t 0D OSNsEMISSR,018M80L0, .

7/ UNTTRSYSPV,VOLB(PRIVATE,RETAIN,SERGAIRMAPY

J7GD,FTOSPO0L DD o

FARAMETERS LANTOAN uOBE | EMISSIONS ALLNCATINN TEMT
LINPUTY
NXeS,Nve,DRIGINSSTA,0,0%20,0,
JCut, R
LEveH, n601,A,001,0,01,0,03,0,08,0,1¢0,35,0,25,0,3,1,0.
AEND
FIGURFS LANTRAN MODE | TFSY CASE o)
4 1A 580,8 9%21,2 14 RO ARFA ueNFSTDFNTY
2?2 SB80,.8 4521 ,4
1 %%y,2 521,66
a4 S80,9 u822,0
5 SA1,2 4522,1
h 9581,3 521,88
T OSAY.S 4521,8
LY TS / 4%21,7
9 58,8 8521,
10 3y, 2 Q821,14
11 S8n,8 us2t,2
L) ta Y80, 4s20,7 14 ROY AREA ToREIIDEWTY
2 SRty qs20,7
3 %81,3 820,86
0 WAy 6520,
5 581,2 45200
4 SRL,3 4819,2
7T SAy,e u$19,
A SAh0,s 492a0,7
99999
VALUEFS LANTRAN NDDE | TEST Cadt »)
LieLL] XL Ine xRCOO XpACTR [} ¥
415,
A s,
99999
ACTIVITIES ACTIVITY CODES TN BE USED AY CnwPitel)
acty [}] a2 Y]
LI 3}
18730, in, 1.5
99998
CNXPUTF 1 cnuey
teanatn
SEND
ACTIVITIFS ACTIVIYIES YO BE USED Ry CNwP2  (82)
SCMED RRAC AenL DeliIL Nefia sancy eanc?
RO1 10 N,U,
aTsn, 10,0 1,09
93949
camPyuTE 2 roweP2
SCOMPIN
AEND
180 sox cn MC NOY
T9Paw SNYew COew HCow NNXeW
T80 A0Yes (413 (1% ] uOXes
ROl RES, FUFL AURANING
ReCOA 20, 7,6 90,0 20, 3.0
081t 10, 5,5 0.2 3. 4,8
NeGaS 19, 6,6 20,0 8. 5.0
9999¢
ACTIVITIES TESY FOR CAuPs (83
Tep anx tn He NOY NFHTY nePL
200
50, S0. 50. S0, 56, t00, #0,
999ee
CONPUTF 3 conpe
LeoumLy
CNNSTe0,0287,0,30%,0,0,0,.0,,0,,0,0287,
LEND
ALLOCATION ANNUAL SNURCE COMCENTRATTIINS
MODF ) co nOR
L18Y co NOX
LY (44} NOX
9999¢
nureuy WRYITFS ANNUAL GRID PACKAGE
€0 NAY
99998
COMPIITE 4 OuUTPUT WINTER POINT SNURCEN
QCOMPIN SEAAONE'wINTER! LEND
ALLOCATION WINTER SOURCE CONCENTRATIONY
uNhE COow NYed
Lrar CQen NOXww
LAY CO=W NNX»w
9999e
aureuY WRIYFS WINTER GRID PACKAGE
COew NOYou
99999
FNDJNR
7eEOF

Figure 29 LANTRAN Test Case 1 Deck Set-Up

148



Z/7ERTHACKS JNB (88202440000,ERTwe, 108 )onn,MKEEFE, 21 Inannsnona,dpln),xx,x JORB 90
/7 MAGLEVELS]

seaPiRMg COPIESS0Y ACCEPTED
/7 EXEC PORTMLG,PARM L EDR!LET,NAP,L 18T, REGION,GORI98K, TINE GO

1] PROC PRuA 00000010
XXLKED EXEC PGMEIENL, PARME ' MAP,LET, I8!, X00000020
1 1] RECIONE100K 00000030
AXBYSPRINT DD SYSOUTHSPR,DCOBCLRECLO121,8LK812Em1873), AN0000040
IEFG33] SUBBTITUTION JCL = 8YSOUTWA,DCUB(LRECLS121,BLK912E815TY),

1 1 IPACES(1573,(24,48)) n90000%0
XXSYSLIB DO OONAMERAYS{,FORT_18,0]8PaduR 00000060
xx DO DENAMESBYS],DOUBLEP,DIBPESNR 00000070
XX3YSUT] DO UNITEBYSDA,8PACES(CYL,(2,1)) nnoooo0so
XXSYSLMOD DO  OANEEGDILT(FHXXMAIN) ,UNITOSYSDA,DTISPR(,PABS), 006000090
xx SPACER(CYL, (15441)) 00000100

//LKEDSYSLIN DD o

//LKEDLERT DD USNSERTU610,P9990000,ERTLIS,DIBPaSHR
//LREDLAN DO DSNALANTRAN,DISPeNLD,

77 UNTTRSYSPY,VOLu(PRIVATE,RETAIN,OERGATRMAP)Y
TEPRI4Y ALLOC, PNR ERTHACKS LKED

IEP2371 080  ALLOCATED YO SYSPRINT

1EP2371 296 ALLDCATED TO SYSLIA

IEF2371 257  ALLOCATED TD

P23t 2%Y ALLNCATED TN SyauTy

1EP2371 293 ALLOCATED YO 3YSLMOD

IEF237I 061 ALLOCATED TN SYSLIN

IEFR3TY 255  ALLOCATED YD ERY

1EP2371 101 ALLOCATED YD LAN

1EF162] o STEP WAS EYRCUTED « COND CODE 0000

1EP2881  SYS1,FORTLIA KEPY
1EP2881  VOL SER NUSe ACH101,

TEP28SY  8YS1,DOYHLEP KEPY
1ereest VOL StR NOSs ACS102,

T1EP288!  8YSTWO0UO,TNO3TIS, RVOOO,ERTHACKY,RO001219 DELETFD
1EP28S1  vOL 8EW NOBe aCS002,

IEY2BS1  8Y37G040,T093735,RV000,ERTHACKY GOSEY PASSED
1FP288]  VOL SER NN3e AC8002,

LEF285T  ERTWL10,P9990000,ERTLIS KEPY
1EP28S] V0L 3FR NnS= USEROO,

T1EP26%1  LANTRAN KEPT

1EP208%]) VOL SER NOSE AIRMAP,

1EP3731 STEP /LKED / START 74040,148)

1EP37a1 SYEP /LKED / ATOP  T40uO0,lule CPU OMIN 20,693EC MaIN 98K LCS ox
XG0  FxFC PGME® LKEN,3YILMOD,CONDR(S,LT,LKED) 00000110
XXFT06F001 DD SYSQUYBAPR,DCAS(WECPMEFBA, LRECLEIII,ALKSIZEN1S98) 60000120
TEP6S3] SUBSTITUTION JCL = 3YSNUTEA,DCBR({RECPMaPAA,LRECLE13),BLKSIZEN1596)
7/G0,FT0TH001 DD DUMMY

/7/G0,PT09P001 DD OSN®CUs1002,ERT01,LOGDATA,DISPaSNHR,

/7 UNTTESYSPY,VOLS(PRIVATE,RETAIN,SERBAVCOLS)

//G0,FT11F001 OD UNITeSYSDA,IPACER(CYL,II),

/7 DCAS(RECFMavSA, RFCLOGUB, ALKST2ENGUSY)

7/GO,FT12F001 DD UNITaSYSDA,SPACEs{CYL,1),

/7 DCBBRECFMRFR,  RECL 580,BLK8I2Eudb00)

//G0,PT13F001 DD DSNaEMISS1,DI8PeQLD,

/7 UNITaSYSPV,VOL@(PRIVATE,RETAIN,SERBAIRMAP)

//G0,PT1AF00L DD NSNePMP832,D18P8ALD,

/7 UNITRSYSPV,VOLB{PRIVATELRETAIN,SLREAIRNAPY

7/G0,PTOSP001 DD =

’"

1EF2361 ALLOC, FNR ERTMACKY GN

IEF237T 2%} ALLOCATED TN PGHEe, 0D

1EP23IT1 080 ALLOCATED TN FT06FO00)

1EP2371 121 ALLOCAYED TO FTOGPOOL

1EP2371 253 ALLOCATED T FT11F001
1eErF237l 253 ALLOCAYTED TO FT12F001
1272371 104 ALLOCATED TN FT13F001
1ZrP2371 1Dt ALLOCATED TD FTlaPOO1
T1EP237] ne2 ALLNCATED TN FTOSFOO1
1EF142] » STEP wAS FXECUTED « COND CODE 0000

TEF2881  9Y874O040,TNI3TIS, RVOOO,ERTHACKS,GOSEY PASSED
1ErP2031 vOL SER NnNga aCS002,

1EP20S]  Cae1002,ER701,LUGNATA KEPY
tgraest vOL SER NOSm AvCOle,

1EFP285]  8Y37d040,7003735,RV000,ERTHACKY, R0001222 DFLETED
IEP2AST VUL SER NNSe ACS002,

1er289y 8Y874040,TOS3735,RV000,ERTHACKS, R0001223 OLLETED
1EF28S] VUL 3ER NOSm 4C8002,

TEPRBST  EMISYY xFPY
TEPROS]  VOL JER NOSm AIRMAP,

1EP2851 EM1ss2 “EPT
1EP2881  VOL SER NOS® ATRMAP,

1EP3731 STFP /G0 / STANY 740640,1434

1EP3741 STEP /6O /7 STOP  74040,141d CPII  OMIN J0,189EC mAIN 186K LCY  OX
TEP28ST  8YSTU0LO,TAIITIS, AVOOO0,ERTHACKY,GNIET DELETED

1er2esl VOL SER NDSs ACS002,
TEF3T91 JOB /ERTHACKS/ START 74040,16¢18
TEF3T61  JOB /ZERTHACKY/ STNP  74040,3414 CPU  OMIN 30,838EC

Figure 30 LANTRAN Test Case 1 Printed Output
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BEGIN LANDeUSE DATA ANALYSIS © TRANSFORWATION PROGRAM VFRSION 1,1 LFVE( 721220 UN 1034
TABLE COUNTe 38 .

19 1034 LANDSUSE DATA ANALYSIS & TRANSFORMATION PROGRAM VERSION 1,1 (721220) 9 FEB 1970 - rage g
L] .!!‘t...i.t't'.tl.!ttﬁ..t'..-l.l‘.'l-....l.'.‘..ll.tt..!lQtQ'tl.til'!.!l'l....!'l...Qt.tll...t.'..!..lt!!‘n.... L

PARAMETERS LANTRAN MODE | EMISOIOND ALLOCATION TEST

SCALE UNITS ,000F 03 METERS

GRID ORIGINY 578,000, 4%520,000 UNITS

GRID DIMENSIONSS § CELLS(X) BY 3 CELLS(Y)

CELL NIMENSIONS(UNITS) 1,00¢X) BY 1,00¢v)
OUTPUY TAPEs 7T

MIN, RAD#e28 1,000E=04 UNTTSwe2

19 1034 LANDeUSE DATA ANALYSIS & TRANSPORMATION PROGRAM VERSION 1,1 (721220) 9 FEA 1974 PAGF H

AN A RGN RN R AN AR AR AR AR R AR AR NN RS R AR R F R AR AN AAR R NS AR AR AR AR IR AR A AN AR GG AR SR AAA NI NN RN IR A AR ARA AR RRARANRARIARAANRRANENRAARRON

PISURES LANTRAN MO0E 1| TEST CASE #) . tungy  8)

FIGURE a TYPESL A m 1A CODEN ROt AREA 4wRESIDENT

VERTEX X=CO0ORD  YaCDORD
580,800 u%21,19¢
580,800 4321,398
581,200 u4S2(,%%8
$80,900 822,000
581,200 4%322,098
581,300 4S2y,797
581,500 4%21,797
581,700 4S21,499
881,600 4S21,0%8
581,200 4S21,096
580,800 a%21,19¢

D ODAT B AN

-

CENTRNIO 501,271 4%21,492 TOTAL AREAw a,54q0
FIGURE 8 TYPER A 101 14 topts Rot © AREA T«RFIIDENT

VERTEY XeLODRD  YeCOORD
580,600 4S20,499
881,100 4520,699
581,300 4520,598
381,500 4%20,297
561,200 4%520,000
581,300 4519,19¢
581,200 a%19,096
580,600 4%320,69¢

B AP S E -

CENTRAID $81,087 4520,137 TOTAL ARFAs 0,630
anee END DF FILE, TAPE 1] seese
19 1034 LAND@USE DATA ANALYSIS & TRANSFORMATION PROGRAM VERSION 1,1 (721220) 9 FER 1974 PAGE %
AR AN RO RN R AN AR R AR R SRR AR RN A AR N R R AR SRR R RN R AR AR RN R R A AR R AR R R AR R RO R ARAN R R RARA R AR AR AR N AR R R A RARRACRAANORGRRARGARERRANARRAY

VALUES LANTRAN MAODE | TEST CASF CUNET  $)

VALUES SPECTFIED FOR FIGURES=e

¥ IGURE HPORM L{N L1} XRCODE ¥FACTR [} H
4 1,500¢ 01 0,0 0,0 0,0 0,0 0,0
[} 1,500€ 0} 0.0 0,0 0,0 0,0 0,0
19 103s LAND@USE DATA ANALYSIS B TRANSFORMATION PROGRAM VERSION 1.1 121220} 9 FEB 1974 PAGE [
SOAAGARRNAARRARANANARANARROROE AR N RN AP A RN AR ARARREARROARRGRARARAOR SRR RRNRRAPANR AR R AR IR G RANRRRA RN NRCERRdNRRERRARdAReRohddatan
ACTIVITIES ACYIVITY CUDES YD BE USFD RAY COMPL(a1) tuNIT 5)
KEVeACTIVITY ACTIVITY ACTIVITY NAMEY
ACTVY [}} LT A4
L2}
14750,000 10,000 1,500 . 0.0
19 1034 LAND=ySE DATA ANALYSIS b TRANSFORMATION PROGRAN VERSINN 1.1 (721220) 9 FER 1974 PAGH 5
BENROARAREAAARAR P A E AR R R AR AR R AR RADARRRANARASARARPARACRCRARRARAR RN R R ARG AR AAR AR A RRARERRORARRARRAISARARBERASGARRMARAADRRAGRabROiNRS
compg (untr %)
CANPUTATIONS PERFORMED 8Y ROUTINE 1

*20eSURRDUTINE COMP

IPVIN Irvour UNITY JUNIT
0 1 v
00w DDA DFPRNT 1FQRM
0,0 0,0 0,0 0
NAM
consT
0,0 0,0 0,0 0,0 0.0 0,0 8,0
1PUNEN PLAND sEAs0N
v ¥ ANNUAL

*#8eSUBROUTINE CONPY

1% 1012 LAND=USE DATA ANALYSIS L TRANSPORMATION PROGRAM VERSION 1.1 (F21220) 9 FER 1974 PAGE [
RNORR AR BNANERARRAGRARARRARANRAACASRNNPARGNORARGRARARSRARAOED AR RRAR R ARG RARAN R RARAAERRA R RAAGAASP R RN AR RERRDI ARG RRRANRCAARRSRRS
eaaRECODE
e codt XFORN XRCODE AREA(NRCODE Y AREACIREF)

Figure 30 Contd.
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1 103 LAND®USE DATA ANALYSIO & TRANSPORWATION PRAGRAN VERSINWN ted (Y21220) 9 FER 1974 PAGE ’

RROREANRS RN NRANAN AR Rt R R R A RN AP O NSARARRRERARRARARRRNORARRERRORERAAS daeancenee EsRNRERORRAQRNGORRAROORORRORRS
e eaNORN
IRP?  coot XFNANM 4 A2 AREA ACtV X
4 ROt 15 10,00 133,18 107%0,00 2,49710€ 07
8 ROy 15 10,00 185,854 187%0,00 2,91034F o7
19 1034 LANDOUSE DATA ANALYSIS & TQANSFORMATION PRNGRAM VERSION 1,1 (721220) Q9 FER 1974 PAGE 8
AR RN AR R AAR R R AN AR R ARAS AR RN AR F R R A NAN RN R AR AU RS IR ARNA A IR AR AR SRR AREAARRAR AN AR IIRRRRARARANRPRERINEOMRRRROEARRRASS
*enal INK
IREP  CODE XFORM XLINK [} a2 (18] A22 ARES ARCTV L] x
19 1034 LANDeUSE DATA ANALYSIS & TRANSFORMATION PROGRAM VERSINN 1.1 (r21220) 9 FEB 1974 PAGE 9
ORI RR AN AR N AR ARR RN RN RRRNRARNRARAERERRANRSRORRARRSR NRwsNRRRNRARNS AR RN RN RN R R R NN AR R AN RRR AR ARP e AN RCRRENARARS
waeeRECODE
IRFF  COOE XFORM KRCNDE X(XRCODE) X(IREP)

*aeeSURROUTINE COMPG

1¢ 104 LAND®USE OATA ANALYSIS & TRANSPORMATION PRNGRAM VERSINN 1.t (721220) @ FER 1974 PAGE B
RERRAARRAR RGN RN CRAR PO ARANASANARARSRRBAPARAROATRARAREANNAANAGRRANAACORGRORNORaRRRdY RESNARRASERAARAGACRORNR ORI anetRdddas
IREF XFORM XPACTR (X} X
4 15 0,0 0,0 2,497108 07
8 15 0,0 0,0 2,918842 07
19 1034 LANDeUSE DATA ANALYSIS & TRANOFORWATION PROGRAM VERSINN 31,1 (721220} 9 FER 1974 PAGE 11
A AR LA S A L Y Y L LRy RREAROAR A AR AR AR NP AR A RN I RO GO RRE NP RNARRSOSS
ACTIVITIES ACTIVITIES TO RE USED AY COMP2  (92) (UNIY &)
KEYeACTIVITY ACTIVITY 4CTIVITY Nami)
BCHED PROC RefNYL DentL NeGAS PRNC Y PROC2
LI1} 10 h,u,
AT60,000 10,000 0,0 0,0 1,000 0.0 0,0
19 10V LANDelSE DATA ANALYSIS & TRANSFDRMATINN PROGRAM  VvERSION 1,1 (7121220 9 FER 1974 PAGE 7
AESER AR R R AR NS SRR S AR A ANEEAe R AR AR a et iRR et RAdA e Rt atAteREEetatdtaacdRatRRCedede Rt taateeeeatdeid it adRdanesatnadddsdatetdidag
cnuee (UNIT Sy
COMPUTATIONS PFRENRMED AY ROUTINE H

*2asSURROUTINE COMP

1PVIN 1Fvour UNTT JUNLT
[} 0 12 ?
tow ooA DFPRNT 15 00M
0,0 0,0 0,0 0
NAM
cnnar
0,0 0,0 0,0 0.0 8,0 0,0 0.0
TPUNCH PLAND 8EASON
1 3

ANNUAL

#eaeSUARNUTINE CNMP2

Tar nx cn e NOX
T3Pen SNiew CNew HCeW NDXeow
TSPel $NXey CNes HCe$ NAXes
ROY RES, FUEL AURNING
sessanann  FUELNAME NOT FOUND IN AVNAMILDCATIONS 3 YO 7)), FUEL 19 ReCNA
Qe0IL 10,0000 &,5000 60,2000 3,0000 4,8000
NaGAS 19,0000 0,6000 20,0000 8,0000 5.,0000
PROCESS 1,2,3 ARRAYe= [PRC = ] 7 0 IX] eFLAG » 1
19 1034 LANDeUSE DATA ANALYSIS & TRANSFORWATION PROGRAM VERSINN 1.1 (121220) 9 FEH 1974 PAGE gV

A RN N RN AN AR AR RO R RN R R R R AN AR RN AR A ARG NG RN AR NA NS AR AN RS A PO R OAR RN AN O AR ER St RaARarAt ItREtednssdiantancesonitens

IREF caoé FuEL QFUEL POLLUTANY EMeFAC AsCONC 2] 12
4 RO1 NeGAS 2,200%8¢ 02
NeGaS 2,209502 02 TSP 19,00 2,09908¢ 00
NaGAS 2,20986€ 02 80X 0,80 6,62866E=02
NeGAS 2,200562 02 (€O 20,00 2,20993E 00
NeGAY 2,209%08 02 wC 8,00 8,83822F~01
NeGAS 2,200568 02 WNNX 5,00 S,52389Eent
8 ROt NeGAS 2,58081¢ 02
NeGAS 2,58081E 02 TOP 19,00 2,45149E 00
NeGAS 2,%80818 02 80X 0,60 7,70133¢e02
NeGAS 2,58084E 02 Cn 20,00 2,58051E on
NeGAS 2,%00818 02 MC 6,00 1,03220F o0
NeGAS 2,%0081¢ 02 NOX $,00 6,05128L08

#s 2 BUBRDUTINE COMPG

Figure 30 Contd.
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i¢ to3ae

EXTENY is X Ta#
ANNUAL
WINTER
SUMMER

2,43081F 11t 2,09%08¢ 00
4,54%21E o0

2,09907Ee0t

L} 0,5397 0,0
[ ] 0,630% 0,0 2,838377 1t
2,451a8L=01

19 1034 LANDOUSE DATA ANALYSIS & TRANIFORMATION PROGRAM

ACTIVITIES TFSY FNR COMPY  (#3) CUNTT
MEYeACTIVITY ACTIVITY ACTIVITY NAMES
TaP 0% tn HC
I06
30,000 50,000 s0,000 §n,000
19 1034 LAND=USE DATA ANALYSIS t TRANSFQRMATION PRNGRAM VERSTION 1,1 (721220)
LEXE LT AR R AR AR R ARARN A RS R A QAR PR AN R ARG DA GANSRARSENARAGARRRaRRRRRARRS
cnue3 (UNTTY
COMPUTATINNG PERFNRMED BY ROUTINE 3

*4eaSURRNUTINE COuP

HA2L] Irvour Ny T JunlT
L] ] 12
DOw DDA DFPRNY 1P NRu
8,0 0,0 0,0 0
Nam
cnnar
0,02¢ 0,305 4,000 0,0 6,0 0,0 0,029
1PUNCH PLAND SPASON
1 ’ ANNUAL
a%3 ¢ JURROUTINE COMP3
«es e SURRGYTINE COMPY
19 103a LANDwUSE DATA ANALYSIS & TRANSFNAMATION PROGRAM  VERSINN

ARARNC I AR R RAR LRI RERB N ANRARRRRAR

RRCASNNEREANNS IR RRRAS

EXTFNY AS X T3P
ANNUAL
WINTER
AUMMER

1.11632801
2,41720Ew0!
Jel1bY¥2Em02

¢ 08,5397 LR 0.0

1,11612Fe0)
2,41720Ew04
1116328002

a 0,830% 0,0 6,0

19 1034 LAND=USE DATA ANALYSIS & TRANSPORMATION PRAGRAM

SLLNCATINN ANNUIAL SUURLE CONCENTRATINNS

FIGURES ALLOCATED TO GRID 8BY HNNE

LANDaUSE DATA ANALYSIS & TRANSFORMATION FROGAAM VERSION

2,88149¢€ 00
5,30830F op

VERSION

XTI PY T YT Y

VERSINN

VARTABLE NAME(I)T co NAX
FIGURE TYPE X e 1Y EXTENT co NRX
4 A $,397E=01  1,178F=01 2,938Ew0?
3 2 0,0617 To244Emp3 1,811Em0}
a H 0,468 S, a26Lw0? 1.357Ew02
3 3 G,00186 1,916€=04 8,790808
L) 3 0,014 1,716E=03 4, P90Ew04
TOTALS 1,0000 6.361E=02 t,38%2=02
8 4 0, 30380t §,173E001 2,918k e02
3 0.1882 2,211w02  5,5292.03
] 0, 9 2,873Ee02 T.182Cw03
TOTALS [ 171] S5,08aE=02 1,2T1Ew02
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1,1 (T21220)

$0x

6,62860Fe02
1,03%338e01
§,02066Ea03

7.74183E.02
1,67830F=03
T Tu93EL03

1.1 (721220)
RN AR NSRS R AR SRR A SR A AR AR AR RN AR R AR AN AR A RN R TR RSN RN SRR O AR AR SRR A AR AR RO RO RRACOENRANRAS RS

Sox

3,52521t w08
7,63328Ca08
3,52521E=00

3,57521Fe03
T403428F 0}
3,%2521¢%04

1.1 (721220)
ARG PR A AN R A ARE et R AR ER R R R IR N AR R R R A SRR R RN AP SN AR R P RN AR RPN RN TR RSN IR ARRIIRRRRRIRARSREARNIRREANALRRAsRAReRtaattatty

(UNTT

1,1 (T2122m

T T S e Y L Ly

9 FEB 1970
BRAN AR AR AN ARG A SRR A AR AN AR R R R AR RO NN R AR RN AN AR AR R O A ORI R AR ARA R ANAR RN A SRR A RRA N A SR RARSANNAASEORSARNEREEARCRRRAIARERERRONRARENS

co

2,20953E 00
4,78a408 00
2,2095%¢C001

2,%8091F 00
9,88768E 00
2,58081¢=01

L4

8,83872F 04
1,91377E 00
8,83822Fen2

1,03220¢ ¢0
2,23507E 50
1,03220Ew0)

9 FrB 1974

SRR BRERADE

NOX OFHY
50,000 100,000
9 FER 1974

9 FFR 1974

tn

1.17507E=01

L14

4, 70020 en?

2,5u0443E=01 1.01777F=01

1417507802 4.70028E 03

1,17907€=03 U4,700PAE w02

2,544438e01 1.01777E%01

1,17507E=02 4,70028F<03
9 PEB 1974

PAGE t4

NOX

5,5238%9¢01
1,19681F 00
4,8236%¢.02

h,AS128Ew0Y
1,39692E 00
6,45120Fw02

PAGE 19

PRAFIASANNRIRS

prey

60,000

PaGE 1o

AR AR RO R RIS SRR AN ANRAN R R RO R PO RARAANARRTaSTRQS

PAGE 17

NOX

2.95768¢ w02
6,361076-02
2,957688%0)

P.99T0BE~D2

5, 36107802
2,93768203

Pait (A
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GRID LI18TING FOR VARIABLE €O [ .
1 2 3 [ s
3 0,0 0,0 0,00 0,00 0,0
I 0,0 0,0 0,01 0,05 0.0
1 0,0 0,0 0,02 0,03 0,0
19 1034 LANDeUSE DATA ANALYSIS & TRANSPORMATION PROGRAM VERSION 1,1 (721220) 9 FEB 1974 pact 20

RN AR RN AR R R AR R R AN RO RN R AR AR AN AN R RGO R RN AR R AR AN R AR RAR AR A RSN AR ENAR GO RN EARARNARRNRNASRRANARRNENRRRRARRARRAR RRRAROREENRAS

GRID LISTING FNR VARIABLE NOX ]
t 2 3 [ ]
3 0,0 0,0 0,00 0,00 0,0
2 0,0 0,0 0,00 0,04 8,0
. 1 0,0 0,0 0,01 0,018 0,0
19 10%4 LANDPUSE DATA ANALYSTIS & TRANSPORMATION PROGRAM VERSION 1.1 tr21220) 9 FER 1974 PAGF 21

L L L L L Py Yy L L L L Ly Y Py Y T Y T T Ty

GRID PLODY FNR VARIABLF €N ]

1 s 6 ki

trere XAYY onnnn
steee aNARY nnaen
toeee XXHAN [plale]ale}
*o000 XXxAXY annng

CELL COUNTY 9 ] 1 ]

VALUES n,0 0,0 0,05 6,0

MAXTHMUME 0,00 0,00 0,01 0,08 0,05 0,10 0,15 0,2% 0,50

MINTMIMY 0,00 0,00 0,01 0,08 0,09 0,10 0,15 0,25 6,80

19 1034 LANDwUSE DATA ANALYSIS R TRANSFORMATION PRNGRAM  VERSINN 1,1 (rey2en) Y PERA 1974 PAGH 2

sesaNsanarRANAn L N YY)

GRID PLNY FOR VARIABLE NOX 1

1 H 7 ]
LZTX Y] XAXXN nonnn asans
LZ1X2) KXAXX ognno [ L11L1]
*ee00 XXXNA 0aooo asees
ooy AANAA 0AnNoo [ L1 L1
CELL ENUNTS 10 4 0 0 0
VALUE 0,00 0,0 0,0 0,0 0,0
MAXINUM| 0,00 0,08 0,10 0,18 0,25 0,50
HINIMUM) 0,03 0,05 0,10 0,18 0,25 6,50
19 (04 LAND=USE DATA ANALYSIS & TRANSPORMATION PROGRANM VFRSION 1,1 (721220) 9 FER 1974 PAGE 23

ARRERARN ORI PR RREN SN RRORARARANOEERDS

Cenanran

RN PR SR A R AR AN AR AR AR AR AR SRR A S AR R R R RN AR RN AR RN AR RARERRARRRANIARERAND

oureuY WATTES ANNUAL GRID PACKAGE tUNIT %)

GRID VALUES FDR CO S NOX .
OUTPUT TO TAPE 7 BEGINNING SEQUENCE NUMBER 10340030

Figure 30 contd.
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19 1034 LANDmUBE DATA ANALYSIS 3 TRANSKORMATION BROGNAM  VERIION
AR A AR AR R AR AR AR AR AR R R AR AR AR R RN AR AP R RSN A AR SRR AR AR SRR IR AR R RN AR T PR AR AR NG R AR RO AR RN ASRORNRARANERINEORANRANRORIONRRIRL

OUTPUY WINTER POINT BNURCES

COMPUTATIONS PENFORMED AY ROUTINE ]
*20 s JUBROUTINE COMP
IPVIN 1rvour UNTT JUNIT
[} 0 12 7
bow 1.1} DFPRNY 170RM
0,0 0,0 0,0 9
NAM
Cong?
0,0 0,0 0,0 0,0 0,0 0,0 0,0
IPUNCH PLAND SFASON
T T WINTER
‘#aseJUBROUTINE COMPA
19 {034 LAND=USE DATA ANALYSIS € TRANSPORMATION PROGRAM VERSION

1ot

1.1

(721220)

(UNtY

(721230)

L}

® FEB 1974

9 FES 1974

PAGE

L]

28

SRR RAR RN AR AR AN NN AR AR AR AR AR I TR AR R AR AN AR AR R AR AR AR AR AN O R AR RN AR S AR E R AN AR NN A AR R R AR AR AR AR AR AR AN SRR R ARANERANAR R AR RANRRERY

ALLOCATION WINTER SOURCE CONCENTRATIDNS

FIGURES ALLOCATED TO GRIO BY MODE o

VARIABLE NAME(S8)) COwn NOXew
FIGURE TYPE 1¥ o 1y  EXTENY [{:L1] NOX oW
4 [} 5,39TCe01 2,544Ew01 6,181Ew02 °
3 4 0,0617 1,569tw02 3,9220003
L] 2 0,up18 1,175Ca01  2,937€e02
3 3 0.0018 Q149004 1,0372004
[] 30,0148 3,716803  9,28%Ee04
TOTALS 1,0000 13730001 3,4338e02
[ .4 6,303E01 2,584Ee0!  ,361E=02
3 H 0,1882 4,7B8E0D2 1,1978=02
] 10,2448 6,221€002 1,555€002
T0TALY 0,686% 1el0tEe0l  2,7528w02
19 1034 LANDeUSE DATA ANALYSIS & TRANSFORMATIUN BROGHAM VERSION

1.1

tusty

(121220

8)

9 FER 1974

PAGE

26

RO R AR AR AN NS P R NN AR N A AN R R AN AN A AR TN R AR N G R AR R RN R RS R AN AR N AN R RS AR R R A A AR AR R AR AR SR N AN N AN A RN I A NRANR AN TSP AR RI NN ERRY

GRID LISTING FUR VARIABLE Chew

1 ? 3 [ s
3 0,0 0,0 0,00 0,00 8,0
2 0,0 0,0 0,02 0,12 0,0
1 0,0 0,0 0,05 0,06 0,0
19 10384 LAND=USE DATA ANALYSIS & TRANSPORMATINN PROGRAM VERSION

SR ENACURANARRENRR RSN RRS

GRID LISYING FOR VARIAHBLE NOXew

1 2 3
3 0,0 0,0 0,00
2 0,0 0,0 0,00
1 0,0 0.0 0,01
Figure 30

ARBRANANNARERACACOARNASAE ARSI RS RRRRRRORS

] s
0,00 0,0
0,03 0,0
0,02 0,0

Contd.
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RARRE AR ARRNORARARRR AR ARG ECRRRERNRRERRRRRRAOARRARRRAANDRRERARRORRROS AR AR RS R R G RR R R RACR RPN RARREAAADIRARNNNRSAANSAN AN RadapAdRAAbES

GRIO PLOT PNR VARIABLE COew ]

3 3

2 2
- PEOOOXXXAX

1 toseeXNANN 1
tePPOXNAXN
seeeXAAAYN

1 2 3 4 ]

1 s ce 7 [

000 XAXAX 00000
et xAXXX [eJelelals}
2T T XANAN onnto
serte xxxxx 00000

CELL COUNTy 9 1 1

VALUE? 0,0 0,08 6,06 0,12

MAXTMUM) 0,00 0,08 0,10 0,19

MINIMUMY 0,038 0,08 0,10

19 10%4 LANDOUSE DATA ANALYSIS & TRANSFORMATION PROGRAM VERSION 1,1 (721220) 9 FEB 1974 PAGF 29
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GRID PLOT FOR VARIABLE NONew ¢

1 k] ] 7
222 X) XNAAX onpon
se000 XNAAX onoea
X 23 XY XXXXX ooono
X222 XAAXN onnoo
CELL COUNTS 9 0 ] [
vaLUE) 0,0 0.0 0,0 0,0
MAXIMUM)Y 0,00 0,08 0,40 0,18
MINTHUMY 0,08 0,08 0,10
19 103a LANDeiSF OATA ANALYSIS & TRANSFORMATION PROGRAM VERSION ol (T2122Mm) 9 FEB 1974 PAGE 50

RN R AR R R AR AR RSN E R R A SRR RN R O R AN RN NN R AR E R ARG ARA SO R AR RO R AR P RN AR RN R R AR RR AR R ABRRRAARSARSRRRARARRRRARCENRRRTEARSREREIREeD

QurtPut WRITES wINTER GRID PACKAGE CUNIT  S)

GRID VALUFS FDR CQOew WNOX =W ’
DUTPUY TN TAPE ¥ BEGINNING SEQUENCE NUMBER 10340348

END OF PRUGRAM,

Figure 30 Confd.
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»

2.5.2 Test Case #2: Mode 1 Emissions Allocation

Job Control Language

As in the previous LANTRAN test case, the initial JCL invokes the Linkage
Editor, and begins execution. This run uses the FORTRAN I/0 units 9, 11, 12,
13, and 14.

FTO9 is the program run log. The JCL for this unit must be included for
every run of any program in the AQUIP system.

FT11 is a temporary dataset used to hold the figures descriptions. It
must be provided for every run of LANTRAN.

FT12 is a temporary dataset used to hold Point source data. It should
be included whenever point sources may be included. The unit number need
not be 12. It can be changed by changing UNIT is the &COMPIN parameters.

FT13 and FT14 are datasets where card image output from LANTRAN will
be stored. In this example the output will be the point sources and GRID
source data from LANTRAN. This will later be used by MATRIK as part of a
SRCE package.

Keyword Package Input

The card input for this LANTRAN run begins with a PARAMETERS package.
The output unit for point sources and GRID data is set to 13, JC=13. The
grid is defined as in the previous example, and the levels for printer plot-
ting are set. The listing of the current status of program parameters is
printed on page 1 of the output.

A FIGURES package follows to specify each of the figures used in this
run, Section 2,2.2 describes the card format. This test case includes
both areas "A" and points "p". The first four figures are areas, the next
five are points, followed by more areas and points. FIGURES does not re-
quire any set order for inputting figures. Each figure is given a reference
number, an activity code, figure type, and for printing purposes an ID, and
a title.

The output on Pages 2 through 6 echoes the input data and also gives
the centroid and area for area figures.

A VALUES package is then used to set the values for control variables
associated with each figure. The VALUES package is described in Section 2.2.4
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‘and the meaning of these variable$ is described in Section 2.3.1 and Section A.2
of Task 1 Appendix A. Briefly, KFORM specifies how each figure is to be
treated, KLINK "links'" schools and commercial areas to residential areas,
KRCODE specifies connections of figures to central heating facilities, A3
specifies non-heating use for unheated figures such as parking areas, and
X is left blank. X will be calculated by COMPUTE 1. Section 2.3.1 describes
the method of calculation of heating demand, and describes the use of these
variables in those calculations. |

Page 7 of the output gives a tabulationdof the values that have been
associated with each figure. )

After VALUES have been set, ACTIVITIES are associated with each activ-
ity code. In this run the activity variables ACTV, Al, A2, A4, and AS were
associated . Section 2,.2.6 describes the card format, and Sections 2.3.1
and Appendix A.3 of the Task 1 Report describe the use and meaning of these
variables. They are needed to calculate the BTU demand of each figure. A
tabulation of the values that have been associated with activity codes.is
given on Pages 8 and 9.

With the VALUES set for each figure, and ACTIVITIES associated with
each of the land use activity codes, COMPUTE 1 is initiated to calculate
the BTU demand for each figure. Page 10 gives the present value for the
COMPUTE parameters. Page 11 indicates the RECODE linking of similar land
uses to central facilities. All RECODES are tallied. Page 12 gives the
results from BTU calculations for non-LINKed figures. Page 13 gives the
BTU demands for sources LINKed to other figures, finally, page 14 gives
the RECODES for the LINKed figures which use a central heating facility.
. Page 15 gives the resulting values of each figure with a BTU demand in
BTU/hr. i

After all the BTU demands have been calculated, the resulting fuel usage
must be calculated. An ACTIVITIES package is used to associate fuel use
schedules, process usage, and fuel type breakdowns for each activity. Again
Section 2.2.6 describes card formats, and Section A.3 of the Task 1 Report
describes variable names. Section 2.3.1 describes the use made of these
variables in the fuel use by activity. Page 17 gives the values associated
with activities. Pages 16 and 17 give a tabulation of the input data. NOTE:
for non-heating figures parameter A3 of the VALUES determines the activity

~level, so the SCHED is 1. and the PROC is 0.



With the fuel use determined COMPUTE 2 is used to take the BTU demand,
the fuel use, and the fuel emissions factors to calculate the resulting
emissions for each source. This is described in Section 2.3.1 and Section
A.3 of the Task 1 Appendix.

Next the ACTIVITIES for Z0OO are input. This code is a general code that
permits the establishment of a level criteria that will apply to ALL point
sources. The levels specified will select any point source that generates
over 50 tons/year of any pollutant. The selected points will have a stack
height of 100 ft and a plume rise of 60 ftz/sec, set by DFHT and DFPL.

COMPUTE 3 is then initiated. The constants in CONST are reset from
their default used in previous COMPUTEs, to the values for the units being
given to COMPUTE 3. CONST(1) converts point source emissions from tons/year
to gms/sec. CONST(2) converts distance from feet to meters. CONST(3) is
a plume rise adjustment, and CONST(7) is the emissions conversion for non-
point sources. CONST(S5 and 6) are SCALE unit conversions, and ORIGIN resets.
They are 0. indicating that there is no change.

COMPUTE 3 first scans the point sources for any source with an emission
greater than the criteria in Z00. The output on page 26 indicates that
figure 30 is the only point exceeding the 50 ton/yr criteria. The POINT
information listed on page 26 is also stored on UNIT 12, The POINT "card"
for the current SEASON, ANNUAL, is also output to JUNIT, 13. This will
eventually be read by MARTIK, so the output is in the proper form for MARTIK
SRCE package.

The values that are output have been scaled to metric internal units
by the array CONST. Pages 27 and 28 are a listing of the emissions data for
all seasons after the conversion to internal units.

After the GCOMPIN cards, the pollutant names for each season are set,
followed by the corresponding emissions factors for each activity and fuel.
When emissions factors remain the same between activity codes only one card
is needed for the emissions, otherwise a card must be included for each fuel's
emissions factor. Note that the same fuel may have different emissions factors
when used in different activities. Processess such as parking lot automobile
emissions are set relative to the process rate A3.

Pages 18 and 19 tabulate the emissions factors being used with each ac-
tivity code. When an emissions factor has been provided for a fuel that is
not associated with the activity the fuel is flagged. Although the SEASON
is ANNUAL, COMPUTE 2 calculated the emissions for all three seasons.
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The results of the calculations are on pages 20 through 24. The first
three pages give the fuel usage for each figure and fuel, in fuel units per
year. Then using CONST(1) to convert emissions factors from lbs/fueljunit
to tons/fuel unit, the A CONC is calculated as tons/year. A concentration
results for each pollutant. 22 is the pollutants resulting from the non-
heating sources of emissions such as the airﬁort, 21 is the amount of extra
emissions due to separate processes such as associated with industry. These
are input with PROP as the percentage of the fuel emissions thét should be
added to represent emisssions due to other processes. This is in addition
to the percentage of fuel use due to process heating.

Pages 23 and 24 tally the extent, and BTU/yr for each figure. Then
the emissions for each pollutant for each season, in tons/yr.

The next step is to allocate the emissions from the figures, to the
grid that was defined in the PARAMETERS. The ALLOCATION is done with MODE
1 allocation, see Section 2.1.1.1 of the Task 5 Report. The output on pages
the figures that have been allocated., The variables being allocated are
the pollutants CO and NOX, For each figure the grid cell being filled is
under the heading IX - IY, the extent in (scale units)z, and the resulting

level of weighted CO and NOX,
Next values for each cell are LISTed, for CO and NOX. These prints are

on pages 31 and 32. Finally the values are PLOTed for CO and NOX. The sym-
bols and levels were chosen in the PARAMETERS. Pages 33 and 34 have the re-
sulting printer plots for the values.

The ALLOCATED output on the GRID is written out on unit JC, 13. The
variables being written are specified on the second card, see Section 2.2.8
This results in a card image "GRID" format for the variable CO and NOX being
output on Unit 13, immediately following the POINT cards output by COMPUTE 3.
These are all annual values because the season was ANNUAL in COMPUTE 3, and
the variable name was CO, NOX in both the ALLOCATION and OUTPUT. CO and NOX
are the annual names.

The next steps are intended to obtain WINTER values. First a PARA-
METERS package is read in to change JC to 14. This means that from here on
all output will be on unit 14. Then a COMPUTE 4 is input, with the SEASON
set to WINTER. This causes the POINT selected with WINTER values to be
output to unit 14. PLAND defaults to .TRUE. in COMPUTE 4 so there is no
tally of the POINT that was output.
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An ALLOCATION of the WINTER sources is achieved by allocating CO-W and
NOX-W. These are the names of the WINTER emissions rates associated with
each figure. The MODE 1 allocation gives output on pages 38 and 39, in

the same format as before. Then the GRID values are LISTed and PLOTed
as in the annual case. This is on pages 40 through 43.

Finally the WINTER values are OUTPUT. This results in a GRID package
for the winter emissions CO-W and NOX-W being output on unit 14 immediately
following the POINT card image. This is verified on the page 44 listing
indicating that CO-W and NOX-W were OUTPUT TO TAPE 14.

All of the desired computations, allocations, and dataset creations

have been done so the job is terminated with and ENDJOB card.
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J/ERTINACKE JNB (88202440000,ERT=e,10f,0ca,MKFEFE,2{%0ananavea,dsil], X, X

7/ WABLEVELSY
/ePARNS  COPIERRNY
/7 EXEC FORTHLG ,PARM LXEPS'LET,MAP,L18T! ,RFGION,CIn210K, TIME ,GNE2
J/LRED,SYSLIN DD »
CHANGE INPUT(READER)
INCLUDE ERT(INPUT,INE,NEADR,EQRX, SEQNO, TXLOL,GTABU, ICHAR,GPLOTY
LMANGE INPUT(READER)
INCLUDE LANIMAIN,BLOCK, INPARM, INFIGH, INPTS, EVALS,PGRID,INGRDS)
INCLUDE LANICNNP, INAC,NUTI,PLANTM,PERIM, ALLDCF, ASEG)
/e
//LKED,LRT DD DANSERTGA10,P9990000,ERTLIR,NISPeINR
7/LKED,LAN DD DSNSLANTRAN,DISPsOLD,
/7 UNTTaSYSPV,VOLS(PRIVATE ,RETAIN, SERRATRNARY
7/G0,FTQ9FO001 DD DANECAGINN2,ERTOY,LNGOATA,DISPESHR,
/7 UNTT8BYSPV, V0| s (PRIVATE,RFTATN,SERRAVEDYS )
7/G0,PT11F001 DD UNITEAYSDA,SPacEalCYL 1),
/7 DCAS(RECFMeVSA, LRECL muuB, ALKSTZERUUSL)
/7G0,FT12700t DD UNITESYSDA,SPACFR(CYL, )Y,
7/ DCBR(RECFMaFR, L REC, #A0,RLKSTZFRAUB00)
7/80,FT13P00t DD DINBEM1881,013Pe0LD, .
/7 UNTT=SYSPV, VDI m{PRIVATE,RETAIN, SERBAIANAP)
7/7G0,FT14F001 DD DANSEMISS2,NI8PaQLD,
/7 UNITeBYSPY, V0L 8 (PRIVATE,RETAIN,SERSATRMAP)
#760,PY08P001 DD «
PARAMETERS LANTYRAN MNDE | EMISSTONS ALLOCATION
BINPUT
Jeuiy,
NXSS,NyeS,ORIGINSSTA,0,0520,0,
LEVE,0001,0.1,1,0,%,0,10,,20,,50,.100,,%00,,1000,,

SEND
FIGURES LANTRAN MNDE | TEST CaSE #2
1 1A SBL,A us22,0 E L1 3] AHEA JeREBIDENT,
2 %82,5 as21,A
3 582,5% 4521,0
] 581,8 4821,
S S81,A 4822,0
2 14 581,08 4520,5 1 L1 3] AREA BSeRESIOFNTY
2 582,0 4%26,%
3 581,86 4s2n,0
4 581,0 4926,0
L s81,0 482n,8
3 1a SBa,y 4821,5 1 Ry BREA Q6eTSLAND RES
2 5802 4s21,5
t 5A6,0 4520,9
a $80,1 4520,9
5 %80, 821,58
(] 14 SRy, 4522,3 1 Ry AHFA 4%e]8) AND RF3
2 S81,n 4%22,3
3 5A1,4 us21,8
4 581,14 4521 ,4
5 SA1,t u522,%
S 1P S80,7 0821,1 1 1 POINT aTeSCuNNL /
[ 1P 581,38 us21,7 H T PNINT SAnSCHNN] 7/
7 1P 581,40 4521, 1 1?2 POINT 133=8CHONL
n tP SAy 0 4821, 1 1t2 POINT §uSePCrin. s
e (P S80,1 4521, 1 ctt POINT C8«BHSINESS
10 19 §81,2 us52>,? 11 POTNT S1eRIISINFAY
1 1P S5At1.n 4s20, K (%] POIRT 1a3=TRe?2 KFIGM
12 14 SR1,n a521,0 €12 AREA 102eBUSINESY /
2 58%,5 4521,0
3 %A1, 4520,5%
] S81,0 84520,5
S S81,0 82,0
13 (e SAf,0 as20, 8 c12 PIINT 130wRiSINESS /
14 1p S5R1,p uS26, R1Y PIINT {ShelRe? /
15 1P SBtL, s us22,6 Ry //POINT// TRe2/
16 14 S70,0 a821,3 c3t ARFA 37eBUSINEAS
> 879,55 082y,
5 5795 us20,5
o S79,n 4520,8
S5 879, 0821,3
17 1A SBO,0 u520,A €3y ARFA SR=RAUSINESS
2 %80,5 us20,8
3 SA0,5 us2n,n
4 580,60 4520,0
s SA0,0 4S20,8
18 1P 579,5 asat,h (81} POINT tuleAERPRYS
19 1A S581,% a52y,6 1 (73} AREA 200MNTE| Nwy
2 LLY L 452%,0
1 sa2,0 6522,%
L] sa1,5 a522.,5%
L] LLYIN 6452%,0
20 1A SAN.S 4523,0 sap ARFA 4eDSTRRITH
2 SM,S 4582%,0
3 58,5 a%22,5
a 580,5 a%522,5
s 580,% 4523,0
21 14 SAn,S 4%20,8 ELL ARFA SA=REAEANCH
4 SAy N0 as20,8
1 Sat,n a%520,0
a  580,% a520,0
S SAD,S 4%20,8
22 14 S70.% 4526,9 1 AREA 22«CUl TURE CTR
2 580,60 as2n,9 .
3 %80,0 4520,%
a  579,% 4520,%
s  $y9,8 4%260,9
23 1A SAY,S 4%21,0 1 190 AREA 9A=SPCIAL USF
? 582,5 4521,0
v 82,0 0520,5
4 581,5 q%20,%
S 581, 521,90
28 14 979,08 as526,3 T10 AREA 2=TRANS CTR
2 s88,0 a%20,%
3 S8a,n 3%20,0
a $719,0 4520,0
s $Ye,0 4%20,%
25 14 %79,s 4%21,0 r20 AREA =ATRPONY
H 580,5 a%23,0 .
3 580,% as22,5
a  519,0 a%21,8
s $78,5 4s22,0
6 57 a%23,0
26 1P S7T8, qa320,9% T30 POINY 131a8PCTAL UISE
27 1P %82,% as22,% 8358% POINTY 201 AULIIE N
2 1P 82,3 0922,7 82001 BDINT 273  INDUBY
29 1P 982.5% a%22,7 820414 POINT 274 INDUST
30 1 582,40 4322,7 82049 POINY 323 INDUSY
3 1P %82,4 as22.9 83885 POINT 278 / INDUSY
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. :: 1P 582,2 asze, ¢ 83988 POINT 324 / INDUSY
vaLuts LANTRAN MOOZ | TESY CaASE #2
KFORm KLINK KRCODE xFaCTR
1 15,
2 13,
3 19, 14,
4. 19, 18,
] o, 14, 0,50
. .0, 14, 0,80
14 .0, 16,
[ ) e, 1, Te
. 19, i1,
10 19, 11,
11 se, 14, 14,
12 19, 13,
13 se, 14, 18,
14 15, 6,90
15 80, 14, 0,80
16 19, 1
17 19, 18
18 10,
19 10,
20 10,
1 10,
22 10,
23 10,
24 10,
29 20, anpo00,
26 20, %00,
27 S0,
28 30, 30,
?9 9, 30,
30 0,
3 39, 3%,
w” 39, 33,
33 30,
99999
ACYIVITIFS ACYIVITY COOES TH Re UsED AY CNMPY B COMPS (#)1)
Y2 {" At a2 as As
RO1 LO% DENSTITY RESIDENT
18750, 10, 1. 3.5
LIE TALAND RESTOENT
7500, 50, 0,% 1300, 2.9
111 PRTMARY SCHNNL
18000, 25, 0,u8
1 SECONDARY SCHODL
18000, 0, 6,20
c1 NEIGHB ,CNNMERC T AL
18,25 0,% 1.0
c12 COMBUNTTY COMMERC
16,25 1.5 1.0
c21 HWATEL HwY COMMERC
16,29 s, 0,15
€21 (3] AERRYS CREEX COMMERE
$a2 NISTRIAUTION
12,5 10, 1,0
389 RFSEARCH
20,0 25, 1.0
1 CuLTURAL CTR
12,3 40, 1,0
842 190 SPECTIAL USES
Ti0 TRANSP C£1R
12.5 ad, 1,0
T20 AlRPNAY
T30 PARKING LOY
139 tanusTt
27.9 a0, 1,0
135 $3585 INDUSY
839 200 TNDUSY
99999
COMPUTE 1 CoMmy
sCOMPIN
BEND
ACTIVITIES ACTIVITIES TN BE USED RY CNNP2  (w2)
SCHED ranc RenIL DeniL NeGAY rROCY PRNC?
01 LO® DENSITY RESINENY
870, 10, 1.0
L8] TSLAND RFSQTOENT
aTe0, 10, 1.0
111 PRIMARY SCHOOL (ALL SCHOOLS)
1800, 0, 1,0
" 12 SELUNDARY SCHONL
[43) NEIGHB, COMMERCIAL (ALL COMMERCYAL)
3000, 0, 1.0
cit ct2 COMMUNTTY COMMERT
c1t c21 MOTEL WwY COMMERC
cit <3t RERRYS LREFN COMMERC .
122 OISTRIBUTION Figure 31 Contd.
3600, 6, 1.0
889 RESEARCH
2000, 0. ]
1241 CULTURAL CTR
1000, 0, '
190 SPECTAL USES
36010, 0, 1.0
vi0 TRANSP CTR
8780, o, 1.0
120 . AIRPNRTLFLIGHTA/YR ,
1,0 1.0
30 PARKING LOTevENS/YR
1.0 1,0
£31) INDUSY (LIGNT)
3800, 15. 0,93 0,0 0,08
see INDUBTY (NEAVY)
8760, %0, 0,73 6,0 6,25
20 82041 INDUSY
39 83889 INDUST
LI111] )
COMPUTE 2 comr2
SCOMPIN
SEND
18 a0x co 14 NOX
18Pen 80X e COew HCeu NOXew
T3Pl S0Xe8 co=8 HCel NOX w8
L1k 18LAND RESIDENY (RES, PUEL BUANING)
BeCOA 20, T.0 20, 20, 3,0

4522,¢ 431588 POINT 276 / INDUSY
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ROt

T20
Panct
PRNAC2
a88A8
T30
PRNCY
LLLLL]
339
A=COA
A=C0OA
Re01IL
0=01L
N=GAS
ABAAS
$39
8204y
RenIt
DeOIL
NaGAS
[Th
B88AA
99999
ACTIVITIFS
Af 1

200
50,
99999
comeute
LCOMPIN

43588

90X
50,

10,
19,

o
o e
no

%, 78

23,
15,
LN

23,
15.
14,
28,

3

6,8
0,6

0,2

LOW DENSITY RESIDENT
NEIGHB,COMMERE (COM, FUEL BUANING)

7.0 90, 2.8 s,
7.6 10, 3,0 8,
40,0 0,2 3.0 24,
11,0 0,2 3,0 24,
0.6 20, 8,0 8,
PRIMARY SCHONL
SECONDARY SCMOOL
COMMUNITY COMMERC
HMOTEL WWY COMMERE
RERRYS CRFEK COMMERC
NISTRIBUTINN
RESEARCH
CULTURAL CTR
SPECTIAL USES
TRANSP CTR
ATRPNRY  |SCNMNERC 2uGEN,AVIATION
2, 6, 4,0 3,3
?e b, 0,7 0.2
PARKING LOT .
4,4 12,2 2.7 0,9
TNDUST (TIND,FUEL BURNING)
3. . 0,1 4.8
3.8 2, 1, 6,
24, 0,2 3, 18,
b, 0,2 3, 18,
0,8 0,4 40, 140,
INDUSY
INDUSY wITH PROCESS FMIS
24, 0,2 1. 18,
6, 0,2 3, 18,
0,6 0,0 a0, 1a0,
TEAT FNR COMPY  (#3)
(4] WC NOY nrWY LLLT%
190, 50, 50, 100, 60,
(441131

CNNSTu0,02487,0,%05,4,0,0,,0,,0,,0,0287,

SEND
ALLOCATINN
“mneE t
L1y
PLOnT
99999
nuTPUT

cn
co
44}

co

Q9999

PARAMETERS

GINPUT ICmia LEND

COMPUTF

ANNUAL SNURCF CONCENTRATIONS
NOx
NOX
NNY

WRITFS ANNUAL GRID PACKAGE D UNIT 13
NDY

NEW DUTPUT unlY FOR WINTER POINTY & GRID SNURCES

NUTPHT WINTER PNINT SOURCES

QCOMPIN SFASONS'wWINTFR' LEND

ALLOCATINN
uoDE g
LIsY

eLOY

9999¢
nureuY

COew
Chew
COew

COew

9999¢
ENDJNB
se20F
ow

WINTER SNURCE CONCENTRATIONS
NOXYeu
NOXew
NOYeow

WRITES WINTER GRID PACKAGE TO UNIT 14
NOXew

Figure 31 Contd.
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. //ERTHACKE JOB (38202340000 ,ERTee, 101, o=, uKEEFE,21900maconna,46]0),XX,X JOB 128
/7 m8OLEVEL W]

ssaPARNS COPIESS03 ACCEPTED
/7 EXEL PORTHLG,PAKN LXEDR'LET, 4P, ]8T, REGION,O0u210K, TINE,GOR2

xx PRNC PRaA 60000040
XXLKED EXEC PGMRIEwl ,PARMRIMAD LET,LIBT!, 00000020
xx REGIDNELOON 00000030
XXBYSPRINT DO SYSOUTELPR,UCHE(LRECL®I2],BLKITZLu18TY), X00000040
TEPOSSY SUBSTITUTION JCL « SYSOTwa,DCBB(LRECL@12],MLNSTZESISTY), )
X PALta(1%7Y,(24,4R)) 00000030
axYSL1G 0D DONAMFRSYS] FNIRT, 1A, D] SPuSHR 00000060
x 0D DSNAMEWSYNL,CNUBLEP,DIIPERNHR 00000070
XASYBUTY DD UNITwSYSDA,9PACEe(CYL,(2,])) 00000080
XASYSLMOD DD DINERGOSET(FHXXMaINY,UNITRSYS0A,018P0(,PAS8Y), 00000090
xx SPACE®(CYL,(15,,1)) ooo000100

7/UKED, , SYSLIN DD «

7/LKEDERT DD DSNsERTAO10, 29990000, LOTLIALISPRIMR
J/LKED LAN DD ODSNELANTAAN,D]IS¥8N{D,

/7 UNITeBYSPV,VOLe(PRIVATE , RETAIN,SERSAIRMAR)
TEP238T ALLOC, ¥R ZRT=ACKE LXED

TEP2371 084 ALLOCA'ED T SvapR(sT

18P2371 286 ALLJICATED ™ 8y 13

TEF23TY 257  ALLOCATED 1t

1EP2371 243 AL pCaten v svyyrg

1EP2371 2SSy ALLOCA'ED T) 2vg ="n

TEP2371 062 ALLGCATEN 17 9vsi N

T1EP2371 258 ALLOCATE S T FuT

TEP237Y 101 ALLODCATED *n Lan

TEPLGAY o STEP wial EYEC "TPL « (™9 CODE 0000

(EF26ST  8v3y,FrmTth RFPY
TEP28SY  vOL SR N7 8a 2741 v,

1EP2891  8YS81,00u8LFP . KEPY
TEP28SY VDL 9ER NUSE aTd3l2,

TEP2A3) AYSTUOUZ, TARISHO QVan s (ERTVACKE ,R0001521 DELETED

IPP28%T  vOL JER N3 afadue,
1EF 2881 SYSTUOQER, TIALSRY , 2vN00 FRTRACKE ,GOAEY PASSED
1FrP288y VOL 3FR NO9m aC3R%/,

TEF 288} ERYUH10,PAIINQA ERTLIR KEPT
TEP28SY  VOL SER NOAs 181RAD,
terass: LANTRAN XERY

rerassy vOL 9F9 NOSs afdmap,
TEFSTIL SYEP /LXED /7 SYARY Tunue,10%«

TEP3ITAY BTEP / _xt0 4 AINP T4 ud, 1058 CPuy OMIN 20,393PC MAIN OAK LCB oK
XxG0 txec PaMaa (KED SYSLMID,CANDR(S, LT, LKED) nonoo110
AAFTOLFO0] DU IYSOUTERPO, Dipe(ECH uabda, LREC w1 33,BLNSIZER1896) 00000120

IPPOSIT SUBSTITUTION ICL = SYSOLTEA,DCBe(RFCFMPAA,LRECLE]133,BLKBIZEw]I59s)
J/G0,FT00F 001 DD DRumf 481002, FR701,LIGDATA,DISPAINR,
/7 UNITe3YAPY, V0L = (PR vaTt ,RETAIN,SLFEAVED)S)
7/7G60,FY115001 DD UNYTa8YANA,8P4CEa{lYL, 1),

/7 DCRm(RFCFHavIn, L AFCLaULA, ALK Ibuduha)
7/7G0,FT12F001 DD UNITESYANA , PACERICYL, 1),

/7 DCRa(RECEMaFH,(RECLORA, B wST2Lauran?
7/7G0,FT13F001 DD DSwag»1981, (13PwnLn,

77 UNITeSYSPV, VOL&(PRIVAT ,HETAIN, SERNALIRMAP)
2/7GD,FYLAFCO) DD DYnmE“]482,n13PeN D,

/7 UNITRBYSPV, VIILRI{PRIVATE,KFTalnh,SERBATRMAP)
/7/7GD,FYOSFO0S 0D =

1

TEP23n] ALLOC, FrR foveelul &0

TEF2371 253 ALEDCSYFD 19 Povaa ND

1EF2371 083 AL nCaTFD - ©Taaknat

IEF237) 121 ALLDCATED t™ FYQQFAN]Y

JEF237! 253 ALLDCATFD "0 pT3IFOLY

IEF2371 253 ALLODGATED YO FTL2800Y
1672371 101 ALLNCATEDL D PTILFOOL

tErP23TY 1DV ALLOCAYED "0 S T14pONY

1672371 087 ALLNCATED TO FT5speont

TEFL1U2Y « STEP was EJ/FCUTEL » COND COBE 0000

TEF28%)  SYSYUQ42,TORISSO HVOOD,ERTHACKE GNYET PASSED
1EF285] VIIL 9ER NOSs AC800E,

1EF289%1 C4b1nNR2 ERTIL,LNGTATA “EPT

1EP285Y vOL SER NiSm AVCNLIA,

1EP288] $YST3042,TARISSO ,RVDOC,ERTHACKE ROGOIS2U DELETED

1EFP288L VOL SFR ANSe &C8304,

1EF2881 SYSTL0G2, TAB1859,RVION ERTHALKE ,ROO01S2S OELETED

1EP285] vOL SER NNSa ACN0C2,

1Fp2esy Fm183y KEPT

1£P28%1 YOL 9ER NN3m aIRWAR,

1£7 20851 EmMTS32 xEPT

1¢r28S]) VOL SFR NN%& ATAMAP,

TEF3T3Y SYFP /G0 s STARY Tu6u2,1056

T1EP3741 stEP /6D / SYDP  T40d2,1101 CPU  OMIN 18,88SEC MAIN 204X LCS 0K
1EP2851) AYSTU0U2, TOEI%I9, PVCOO,ERYNALKE,GOSEY DELETED

TEP20ST  VOL StR NI3m AC300Q,
TEPITSY  JDB JFRYHACKE/ STARY T4C42,1050
TEFYITOY  JOB /LRTHACKE/ ATNP  Tu0dd, 1101 CPU OMIN 39,079EC

BPGIN LANDeUSE DATA ANALYSIS & TRANSFURMATINN PROGRAM VERSION ¢! LFVEL 728220 RUN 1040
TABLE COUNYs 38

19 1040 LANDeUSE DATA ANALYSIS & TRANSPEDRMATION PROGRAM VFROIDN 1o {721220) 11 FER 1974 PAGE ]
AN AN R R A AR RN AR AP B AR AR AR SO AR R AR BN N AR R AR AR A S RANANAR A RGO A RAN A AR R A SR A RN AR RO R AR R AR R AR AR NSO ARN RN ARSI R I RRRARNAANACARRANRERAS

PARAMETERY LANTRAN MODE | EMTSSIONS ALLOCATION

SCALE UNITw 1,000 O3 METERS

GRID NRIGIMI 378,000, 420,000 UNITS

GRID CIMENSIONS) 9 CELLStX) BY 3 CELLB(Y)

CELL ODIMENSIONS({UNITE) T 1.,00(%) avy 1,00tY)
DUTPUT TiPEa 1}

MIN, RADae2z 1, ,000E=0U UNITSeed
Figure 32  LANTRAN Test Case 2 Printed Output
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LAND®UBE DATA ANALYSIS & TRANSFQORUATION PROCRAM

VERSION 1.4 (r21220) 11 FEM 1974 . PAGE 2

AR AN AR AR R RN NS AR AR R AN R PSS R RN AR AR RN AR RN A NN G AT AR AR RN SRRSO R R R R EIA RS RN NSRRI A R RRRIPENS AR RO RGO RARAC IR IR SRR

! CODEY ROY

YeCDORD
4822,000
4821,797
4521,000
4%21,000
4822,000

4S521,426 TOTAL ARZAw
1 Coogr ROt

YeCOORD
4520,590
4S20,500
4520,000
4520,000
4520,%00 !

u%20,270 TOTAL ARCAe
1 CINEL RYY

YaCOORD
421,500
4521,500
4520,898
uS20, 898
4521,900

4521,199 TOTAL AREAs
1 COnE: Ri§
Y=CONRD

45272,297

522,297

4521,598

as21,%98

u522,297

4521 ,992 TOTAL AREAs
1 Ca0Er 11t

YeCNNRD
4521,098

LAND@USF DATA ANALYSIS & TRANSFORMATION PROGRAM
ARRRE N R RS RN AR NN RN AR AR AR A AR AR AR SRR S AP IE AR IR AR IR AR ARG R AANARARASRRRNARRERRRSAANREARRNSORARIIIQRARREIRS

1 COhEs I11

YetnNRD
452,699
1 tIDEL 112

Y=COORD
4s21,098
1 coott 112

Ya£NNRD
4521,098
1 CO0ET C11

Ye€OORD
4821,098
cones €14

Y=COORD
4522,199
copEs C13

Yeg0OAD
as20,797

captr €12

. Y=COORD

4521,000

4S21,000

4520,500

4820,800

432,000

4520,7%0 TOTAL ARFAm
CIDEs C12

YaCDORD
as20,797

cooEs M1t

Ye£onRo
820,797

coots 1Y

Ye£aneo
4522,398

19 1040
rIGURES LANTRAN NODE | TEST CASE w2
FIGURE 1§ TYPEL A 1D3
VERTEX XaCO0RD
1 581,800
2 582,500
3 82,500
[ 581,500
L] 581,800
CENTROID 82,052
FIGURE 2 TYPEL 4 101
VERTEX YeCOORD
' 1 581,000
2 582,000
3 S41,600
4 §81,000
S 581,000
CENTRNID 581,408
FIGURE 3 TYPEL & 103
VERTEYX XaLUNRD
1 580,100
? 580,900
3 580,900
4 580,400
5 580,100
CENTRAIN 5A0,500
HIGURE 4 TYPES & 191
VFRTEX x«CODRD
1 581,100
2 581,000
3 581,400
4 SAL,100
H 581,100
CENTRNIO SA1,36%
FIGuRE 5 TYREy & 101
vERTLYX XeCONRD
1 §80,700
19 1040
AR ASARARNRARATIRES
FIGURE & TYeEs P 1D9
VERTEX XeCONKRD
1 $81,300
FIGURE 7 TYPE1 P 1Dt
VFRTEY YeCOORD
[ 584,400
FIGURE A TYPFy P 103
VFRYEY X=CNORD
1 581,400
FIGURE 9 TYPES P 101
VERTEX X«CONRD
1 880,100
FIGURF 10 TYPEr P 109
VERTEX XeCOORD
1 581,200
FlGurt 11 TYPEL P IDY
VERTEX X=C0ORD
1 581,000
FIGURE 12 TYPE) A ID?
VERTEX XeCOORD
1 581,000
2 583,500
3 581,500
4 81,000
s 581,000
CENTROID 581,250
FIGURE 3 TYPEL P m
VERYEX XeCOORD
1 581,000
PIGURE 14 TYPEYL P 103
VERTEX X=COORD
1 . 581,000
fiGurE 1S Tyely P 1
VERTEX XeCOORD
1 381,600
Figure 32
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{UNIT 83

AREA SeRESIDENT,

0,779 4

AREA 8SeREZSIDENT

R
2T w25

y
0,400
AREA 4owISLAND RES
: §
[
0,u81
ARFA UQaTSLAND RES
0,3%0
PRINT &T«8CHONL /
VERSION 1,1 (r21220) 11 FFR 1974 Pabt A

PNINT SOaSCHONL /
POINT 133e3CHN0L
PDINY {ase8CWONL /
PQ]NY Q8eBUSINESS
PAINY S1eRUSINESY
POINT

1a3elRe? NEIGH

AREA 102+BUSINESS /

0,250
POINT {130eBUSTINESS /

POINT 136=lRed /

//POINT// IRe2/



19 1040
LRI R Y PY Yy AT ]
FIGURE 16 TYPED & 10
VERTEY XeCUNRD
1 579,000
e §79,500
3 €79,500
u 579,000
S 579,000
centTRNID 579,213A
FIGURE 1Y TYPE: A 103
VERTEX AwCNAN
1 5A%,060
2 580,500
] LI Rk
L] S, 00C
s 5an CO0
CENTROID SRR 2N
FIGURE 18 TYPEL P 10
VERTE X XelUNRD
1 679,99¢
FIGURE 19 TYRF A 100
VFRTFY YulPHRD
1 Kay 400
2 RS0 0
3 AR PAR
a LS L
S hR L AG
cENTRAIN S8, 74
+1GURt 20 TvPh) a H
VERTEY »
1
2
4
o
o
CEnTRNID SH1, 000
FIGuRt 21 TYPED & ba)
VERTHY LETRSTR
1 "
rd
)
19 1040 LAND®USE DATA aNay v819 &
ANAANAAANSA SRS RNRRARRAARASNA RO RRA I A LN
4 ELEPE TR
s 58,800
CENTRMIN SH THT
FIGURE 22 TPy a 1t
VERTHY Nagt out
1 Syt
I S
3 LN
4 LT aen
5 EEE RN
cEnraIn T4, 150
PIGURE 23 TYPEY A HER]
vERTFX Yl 30U
1 CLEIR
2 Sue, N
¢ Ka2,.0 0
4 Nea 800
5 SA1,400
CeHTRIID 581,849
FIGURE 24 TYREY & i
VERTEX Xalolliued
i ST 000
2 S0, 006
3 RAY
L] 579,000
5 KB OLC
CENTRNID s13,800
FIGURF 25 TYeFy 4 [RE]
VERTEX XalNNRD
1 STV, 80U
2 SBH,5un
3 380,500
I §79,000
[ TN, %50
6 579,600
CENTRNTD 579,509
FIGURE 26 TYPEs P 1o
vERTEX Y=CUI0ORD
1 578,500

Figure 32

WAND=USE DATA ANALYSIS L TRANSPORMATION PROGRAM

RN ASERRARERAR S ARSI NR R RGNS AUORARRRNRPANRNNARRARANIRNND

CopEr €34

Y-CONAD
521,297
4521,098
4520,%500
4520,%00
4521,297

4520,848 TATAL ARLAR
CODE: €M)

veCOORD
4826,797
uszn,797
6520,000
us20,000
u%20,707

4820 398 TOTAL AREAm
tookr €34

Y =(DORD
ase21, 000

1 CInEr C2%

v-{NNRDL
450,090
FEEEREE
ELRF IR
w32 800
CLER I |

4522,750 TNTAL AREAw

tner 842
veranen

w2y, aen
824,690
FEERIE Y1

Wb, %0t
atey, nan

AN¢2, 750 TOTAL AREAs

CInFr 389

Ve J0A0
“804,797
520,797
dhen,toa

TRARSF JQMATION PANGRAM
AP AR RS AAR AR AR R A ANAR AR AR ARG E R R A AR A AT A RA AR NANNARGO AR ARG AN ARSI RN RO A ddaan

“n20,200

ahpn, Ty

ub2n 394 TOTAL AREAN
coner 178

Yol TR

165¢9,099 TOTAL AREAS
i £ankt 190

Yurmn
821,270
ih2y,nTa
480,500
TR FAU 3 1
¢80, 002

w20, T1Y T0YaL ARFAs

Cankr M0

RIS HEL
4528 ,500
FLYE LY
aern 000
4R2n, 000
G506, 550

dNZD,2S0 TNTAL ARtAe

tanEr T20
Yol IR0
€82y, 000
us23,0n0
4%2p,590
us21,%00
“ye2,%00
4523,09%¢

4%22,348 TOTAL AREAs
: congy T30

Y«COORS
920,500

Contd,
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VERSTION
AR AR RSN RN AN N EIRNR IS ARRERASRERERER RSN IRINRRANS

1.1

AREA 37=BUSINESS

6,349

AREA 38eBUSINESS

0,398

POINT 141eBRERRYS

AREA 20eMNTEL HWY

0,250

AREA UaNSTRRUTN

0,%00

ARFA SueRFSEARCH

vERSION 1,1 (721220) 1Y FEB 1974 PAGE L]

0,398

AREA §2=CULTURF CTR

0,199

AREA 9RwSPClAL USE

0,375

AREA 22TRANY CIR

0,%00

AREA 1wAlRPORY

1,578
POINT 131a8PCIAL UAE



1¢ {040

awwe END OF FILE,

19 1040

VALUFS

LAND®USE DATA ANALYSIS ¢ TRANSFORMATION PRUGRAM

FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

LAND®USE DATA ANALYSIS & TRANIFORMATION PROGRAM

27 TYPEL P

VERTEX
1

28 TYPEs P

VERTEX
1

29 TYPEL P

VERTEY
1

30 TYPEY P

VERTEX
1

n TYPESL P

VERTEX
1

32" TYPEY P

VERTFY
1

33 TYPEy P

VERTEX
1

TAPE 11 #aew

10

XaCNORD
582,500

101

XeCONRD
582,300

108

XeLNNRD
582,500

101

X=CUNRO
582,400

101

XeCUORD
582,100

10

¥eCOORD
52,300

me

X«COURD
582,200

€O0E1 83583

Y«COORD
522,500

CODEr 82041

Y«COORD
4522,699

coptr 204t

YeCODRD
4522,699

CODEY 82041

Y=COORD
4522,699

CODEr 33585

ve£ONAD
4522,898

CINEL 83585

Y=L ONRD
us22,89A

CONREr 33585

Y=C70RD
u522,898

LANTRAN “ODE t TEST CASE #2

VALUES SPECIFIED FOR FIGURES==

FIGURE

CBACPU E -y -

xFORY

1,500L 01
1,5008 01
1,900F 04
1,900€ 04
6,000 01
5,000F 01
6,000F 01
6,900E 01
1,900E 01
1,900 01
%,900E 01
1,900E 01
$,900E 01
1,5006 04
a,000F 01
1,900E 01}
1,900F 01
1,000E 01
1,000E 01
1,000F 0t
1,000F 01
1,000E 0t
1,000E 0%
1,000€ 0f
2,000 01
2,000F 01
1,000E 01
31,9008 0%
3,900€ 0%
3,000F 01
3,900f 01
3,9002 01
3,000 0f

KL INK

- - R e e R L L R R RN O G S~ e
M Y

CO00CO0PO03000C000CO0ODOELEOLEOLEOO

Figure 32
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00F 01
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n
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or 01
0F 01

00E 01
+000€ 04

3,300F 01
3,300€ 01
0,0
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VERSION
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POINY

POINT
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POINT
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POINY
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VERSION
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19 1040 LANDeUSE DATA ANALYSIS & TRANOFORMATION PROGRAM VERSION 1.1 (r21220) 11 PEB 1974 PAGE 8
AN R A AN AN AN R AR A RN AN AR R AN R R AR R AR A R ARG O R R ARNONRARARARRRARARAARRARRRARRRANRIRRAREOROARANONARNGRNANS AReARSRSRES
ACTiVITIES . ACTIVITY CODES 10 BE UBED AY COmPY & COMPS {ai) {UNIT )
KEZYeACTIVITY ACTIVITY ACTIVITY NAMES
ACTY Al a2 Ay AS
L2} LO# DENSITY RESIDENY
167%0,000 10,000 1,%00 0.0 3,900
R1g 18LAND RESIDENTY
7%00,000 50,000 0,500 1860,000 2,%00
I PRIMARY SCHDIL
15000,000 25,000 6,450 8,0 0,0
112 SECONDARY SCHOOL
15000,000 30,000 0,200 0,0 0,0
cit NETGWS , COMMERCTAL
18,250 0,500 1,000 0,0 0,0
c12 CNMMUNTTY COMMERE *
16,250 1,500 1,000 0,0 0,0
c21 HNTEL WWY COMMERC
16,250 35,000 0,750 0.0 0,0
cat c31 BERRYS CRFEX COMWERC
16,2490 35,000 0,7%0 0,0 0,0
w2 OISTRIBUTION
12,500 30,000 1,000 0.0 0,0
sa9 at SEARCH
20,000 25,000 1,000 0,0 0,0
17 CULTURAL CTR
17,500 40,000 1,000 0.0 0,0
w2 190 SPLUTAL USES
12,500 30,000 {.000 0,0 0.0
110 TRANSP (TR
12,500 40,000 1,000 0,0 0,0
T20 AIRPORY
0,0 0,0 0,0 0.0 0,0
T30 PARKING LDV
0,0 0,0 0,0 0,0 0,0
839 INDUST
27,500 40,000 1.000 0.0 0.0
19 1040 LAND=USE DATA ANALYSIS & TRANSPORMATIUN PRNGRAM VFRSINN 1. (721220 13 FEB 1974 PAGE 9
AP RARRARAR NGO RNA AR E R AR NS ARPANRRANAR AT RNBARNES AREORRAEPARNDACNAA AR NI AR R A AR AR NARAOERENARNAS MR SRR RN GO R ARG RORRERRGAARIRRAS
318 33583 INDUST
27,500 40,000 1,000 0,0 0,0
339 3204 INDUST
27,500 40,000 1,000 0,0 0,0
19 1040 LANND@USE DATA ANALYSIS ¢ TRANSFORNATION PROGRAM VERSION 1.1 tr21220) 11 FEB {970 PAGE 10
AN R AN N AR AR R AR R AR A R A R AR AR A R A R R QA RN AN R A AR R R AR R AN SR A RN AR AR AR A AN AN R AR R AR AR AR AR ARARNRRRARAAS SRR NRBAORERANRRROSARARES
[43L 1.3} {UNIT 5)
COMPUTATIONS PERFIIRmMED BY ROUTINE 1

*eeaSUARROUTINE COMP

IFVIN 1FVOUT UNIT Juntt
[ 0 12 13
0Ow DoA oreant I 0Hm k
0,0 0,0 0.0 0 !
NAM
consY o
0,0 0,0 a,0 0.0 0,0 0,0 0,0
1PUNCH PLAND SEASON 5
T r ANNUAL
»e20SUARNUTINE CUMPY o
19 1040 LAND=USE DATA ANALYSIS & TRANSPORMATION PRNGAAM VERSION 3,1 (721220) t1 FEB 1974 PAGH 11
AR AR R AN AR AR SRR B R AR N A ER R AR R A AN N AR AN R AR R AN RN AN R AR RN A AR AR AR AN R AR RN AR B A N AN A AN NN AR A AR ARAARAAR A RAR AL AR I AR N AR PN RAARANATR NN RAN
saaaRECODE
IREF  COUDE KFORM XRCODE AREA(XKRCODEY AREA(IREPR)
3 R 19 14 1,18771E O 1.18771E 02
4 Rt 19 14 2,05048E 02 8,62772¢8 0%
9 €11 1o 11 0,0 0,0
10 Cii 19 1 0,0 .
12 Cc12 19 13 6,1695aF 0} 6,1695aE 0%
16 C3t 19 18 8,603622 01 8,603620 0}
17 €3y 19 18 1,843032 02 9,083270E 01!
28  #204) 3% 30 2,00000C 01 1,00000F 01
29 o4y 39 30 3,000008 0f 1,000008 o8
31 8358% 31 33 2,00000F 01 1,00000E o1
32 8358S 3 33 3,00000F O 1.,00000Ff 0t
B
U

Figure 32  Contd. \
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19 1040 LANDeyUSE DATA ANALYSIS & TRANSFORMATION PROGRAM VERSION 1,3 (721220) 11 Fe8 1974 PAGE 16
Qt'..ll'.\i--it.t...tt.l.ltll.ltt.nl!'ltttttt'tl..t.'-l! PN AN AEANE RN RAR AR AN ARG RS R AR AR ARG O RARRAROANAACAGRORPARADRRGARSRTAR

ACTIVITIES ACTIVITIES TO BE USED BY COMP2  (#2) (UNIT 8)
KEYeACTIVITY ACTIVITY ACTIVITY NAMES
SCHED PROC ReOIL peOIL NeGAS PROCY PROC2
RO1 LDw DENSITY RESIDENT
8760,000 10,000 0,0 0,0 1,000 0,0 0,0
L1 8] TSLAND RESIDENT
8760,000 10,000 0,0 1,000 0,0 0.0 0,0
11 PRIMARY SCHOOL (ALL SCHOOLS)
1600,000 0.0 0,0 1,000 0,0 ) 0,0 0,0
111 ' 112 SECONDARY SCHOOL
1600,000 0,0 0,0 1,000 0,0 0,0 0,0
(23] NEIGHB,COMMERCIAL (ALL COMMERCIAL)
3000,000 0,0 0,0 1,000 0,0 0,0 0,0
c11 c1e COMMUNTTY COMMERC
. 3000,000 0.0 0,0 1,000 0.0 0,0 0,0
Cit cey HDTEL HwY COMMERC
3000,000 0.0 0,0 1,000 0,0 0,0 0,0
ctt 3 BEWRYS CWEEX COMMERC
3000,000 0,0 0,0 1,000 0,0 0,0 0,0
LLT] DISTRIAUTINN
- 3600,000 0,0 0.0 1,000 . 0,0 0,0 0,9
LLL) RE St aRCH
2000,000 0,0 0,0 1,000 0,0 0,0 0,0
m CULTURAL TR
1000,000 0,0 0,0 1,000 5,0 0.0 0,0
190 SPECIAL USFS
$600,000 0,0 0,0 1,000 0,0 0,0 0,0
T10 TRANSP CTR
8760,000 0.0 0.0 1,000 0,0 0,0 0,0
120 AIRPURTFLIGHTS/YR
1,000 0,0 0,0 0,0 0,0 0,0 1,000
130 PARKING LNT=VEHS/YR
1,000 0,0 0,0 8,0 0,0 1,000 040
339 INDUST (LIGHT)
3600,000 715.000 0,9%0 0,0 0,050 0,0 0,0
19 1040 LANDsUSE DATA ANALYSIS & TRANSFORMATION PROGRAM VFRIIDN 1,1 (y21220) 11 FZB 1974 PAGE (7
RN RAN R AR NI R R R AR N A A A RN AR AR A AR RN AR A AR A SRR AR AR AN R AR AR R A A AR AR R A AN N AR AR R R E RN R AN R RN R AN RN A O R AR AR AR RN O N OO RANA NP RO hiNaw
s20 INDUST (MEAVY)
84760,000 90,000 0,750 0,0 0,750 0,0 6,0
s20 204t INDUST
8760,000 90,000 0,750 0,0 0,250 0.0 0,0
839 83588 INDUST .
1600,000 75,000 0,950 0,0 0,030 0,0 0,0
19 1040 LAND«USE DATA ANALYSIS & TRANSFORMATION PROGRAM VERSINN 1.4 tr21220) 11 FEB 1974 PAGE 18
RERA RS SRR AR AN R R PR R R AR AR A AR R A R RN R AR N AN A AN A R RN ST AR RN AN RS NAR AN AR AR RS E AN A AR AN RO R AR AR AR ANARAR AR R AARR A AN RN RRRARadbeeARRadg
comP2 CUNIT  S)
COMPUTATIONS PFRFDRMED BY ROUTINF 2

*easSUBROUTINE CDMP

IPVIN 1rvour UNTT JungT
o 0 12 13
L1 00k nreant 1708/
0,0 8,0 0,0 0
NaM
CONSY
0,0 0,0 0,0 0,0 0,0 0,0 0,0
IPUNCH PLAND SEASON .
T F ANNUAL
*anaSUBROUTINE COMP2
3£ 14 0x cn HC NOX
TIPew NXew COew HC=W NOXew
T8Pes SOx=8 COe8 MCe3 NDXw3
Rit ISLAND RESIDENT (RFS, FUEL BURNING)
caennssen  FUELNAME NOT FOUND IN AVNAM(LOCATIONS 3 TO 7), FUEL 18 Be(COA
DeDIL 10,0000 6,5000 042000 3, 0000 84,8000
NeGAS 19,0000 0,6000 20,0000 8,0000 $.0000
R1t ROI LOW DENSITY RESIDENTY
c11 NEIGHA,COMMERC (COM,PUEL BURNING)
ssnanwans  FUELNAME NOT FOUND IN AVNAM(LOCATIONS 3 10O 7), PUEL I8 AeCOA
. aee  PUZLNAME NOT FQUND IN AYNAM{LOCATIONS 3 1O T), FUEL 19 B8eCO0A
ReOIL 23,0000 ag,0000 0.,2000 1,0000 28,0000
0=0IL 15,0000 11,0000 0,2000 31,0000 24,0000
NaGAS 19,0000 0,8000 20,0000 a,0000 38,0000

Figure 32 Contd,
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c11 I PRIMARY SCHOOL

€11 na2 SECONDARY SCHODL
c1 c12 COMMUNTTY COMMERC
et c2t HOTFL Wwy COMMERC
c1 (4 1} BERAYS CREFK COMMERC
c1 su2 DISTRIAUTION
[ 3] 389 RESEARCH
cit 1240 CULTURAL CTR
e 190 SPECIAL USHS
(311 Ti0 TRANSP CTR
19 1040 LAND=USE DATA ANALYSIS & TRANSFORMATION PROGRAM VERSION 1,1 (721220} 11 FEB 1974 PAGE 19
AR RE R IR R R R RO N RO R R A AR AR R RN A R AR NN AR R R R R AAR AN AN AARN AR AR O RN R AR SR A AR ARG O R AR RN S O R R AR DR ANR N O R R R A AN N R RO ARSI ANSO AR NG AR ARANN R AR
18P 80X cn |14 NOX
120 AIRPORT {WCUMMERC 28GEN,AVIATION
PROCY 8,0000 2,0000 6,0000 4,0000 3,5000
vR0C2 0,2000 2,0000 6,0000 0,7000 0,2000
130 PARKING LOT
PROC 4,3000 64,4000 12,2000 2,7000 0,9000
819 INDUSY (IND,FUEL HURNING)

#nsesnass  FUELNANE NDT FOUND IN AVNAM(LNCATIONS 3 TR 7Y, FUEL 19 AeCD4
wsaasanss  FUELNAMF NOT FOUND TN AVNAM(LOCATIONS 3 TO ), FPUEL 198 Re=CN4

ReQIL 23,0000 24,0000 n,2000 1,0000 18,0000

NIy 15,0000 56,0000 0,2000 3,0000 18,0000

NeGAS 18,0000 0.,8000 0,8000 40,0000 140,0000

919 83585 INDUST

S2041 INDUST wITH PHOCESS EMIS

R=0IL 23,0000 24,0000 0.2000 3,0000 18,0000

D=N1L 15,0000 6,0000 0,2000 3,0000 18,0000

NewGAS 18,0000 0,08000 0,4000 46,0000 140,0000

PROP 25,0000 0.0 0,0 0,0 0,0
PRNCESY {,2,3 ARRAYem IPRC 3 6 7 0 11X} =FiaG &
19 1040 LAND=USE DATA ANALYSIS & TRANSFORMATION PROGRAM vERSINN 1.1 (721220 1t FEB 1974 PIGE 2N

A L R L L L T R Y PN Y L L RN

IREF CODE FUEL AFUEL POLLUTANY LMeFAC AeCNNC 141 72
1 ROI NeGAS 3, 1800418 02
NeGAS 3,18941E 02 18P 19,00 3,02994§ 06
NeGAS 3,18941F 02 80X 0,60 9,58A2uE=02
NeGAS 31,1894)F 02 €N 20,00 3,18941E 00
NeGAY 3,18941E 07 HC A,00 1,275777 00
qeGAS 3,18941€ 02 NOX 5,00 7,9735G4f =01
2 ROy NeGAS 1,637S8E 072
NeGAS 1,63758E 02 TP 19,00 1,58%70€ 00
NeGAS 1,6375AE 02 9nx 0,60 4, 9127uCw02
NaGAS 1,83758E 02 ¢0 20,00 1,63758E 00
NeGAS 1.,63758€ 02 wC 6,00 6,550520e01
NeGAS 1,637582 07 NOX 5,00 4,09395Ee01
S It DenlL T.797S9F 00
D=nIL T.79759¢€ 00 7T8P 15,00 S,AUB19Ew02
neDIL 7,79759¢ 00 80X 11,00 4,20A686002
o=0IL T,79789€ 00 €N 0,20 7,79759€=04
D=nIL 7.797%9¢ 00 ML 3,00 1,16960ke02
neniL T,79759E 00 NDX 20,00 9,35731€.02
6 11y nenlL 7,79789F 00
DentL T.79799F 00 TSP 15,00 S,84819F=02
DeDIL 7.79759€ 00 8DX 11,00 4,28R68F«02
DeDIL T.79759E 00 €O 0,20 7,79759Ee04
D=0IL 7.79759¢ 00 WC 3,00 t,16964Ee02
henIL T,797S9E 00 NOX 20,00 9,35711Ew02
7 112 DenIL 9,02%10£ 0N
DenIL 9,02510E 00 TSP 15,00 6,76882E«02
DenlL 9,02%10F 00 8NX 11,00 4,96V81Ee02
DeDIL 9,02%10E 00 €N 0,20 9,02510Ee04
ne0IL 9.,02810F 00 WC 3,00 t,3%376Ew02
henll 9,02%10F 00 NNX 24,00 1,08301Ee0}
14 A1y D=NIL 2,80859E 0%
DenIL 2,80659E 0% T3P 10,00 1,40%%0¢ 01
D=0IL 2,80659€ 03 8OX 6,50 9,12142€ 00
nenlL 2,8086589E 03 €O 0,20 2,80659Ee01
neniL 2,806%98 03 MC 3,00 4,209898 00
DenIL 2,80659E 0% NOX 4,80 6,73%82E 00
15 Rt DeOIL 2,63530F 0% ’
De0IL 2.63530F 03 TSP 10,00 1,317e52 01
DeOIL 2,63%30¢F 03  A0X 5,50 8,56472¢ 00
DeDIL 2,63530E 03 €O 0,20 2,63530Ew01
O=0IL 2,63930¢ 03 ML 3,00 3,9%294F 00
DeDIL 2,63%30€ 03 NOX 4,80 6,32a71k 00
18 ¢y Denii 7.23731E 02
DenlIt T.23731E 02 Y8P 15,00 S,42798¢ 00
DeDIL 7.23734E 02 8OX 13,00 3,98092F 00
o=0lL 7.23734E 02 €O 0,20 7,237308e02
DeOIL 7.,237312 02 WC 3,00 1,088808 00
ne0IL 7,23731E 02 NOX 23,00 8,684TYE 00
19 ¢4 0=0IL 2,421902 02
p=0IL 2,02190F 02 713p 18,00 §,83602F 00
Dw0IL 2,421908 02 aDX 11,00 1,33204F 00
oentL 2,42190E 02 cO 0,20 2,421908002
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0e0IL
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DenIL
D=nIL
0enlL
DenTy
Nenlp
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DenIL

3358% ReIL
33585 NeGAS
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R=0TL
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R=01L
NeGAS
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NefGAS
R=0IL
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23,00
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VFR3ION

1.1 ty21220) 11 PEB 1974

SRR R AR AN AN R R RN AR R RN AR R NN RN R0 AGR R QA OANORAONOROANNNA0ANA0NRNNEANODRANORAOANSANRANNNEatONdeRddORtRARRERRRARS

4oCONC
3,63288001
2.,90628F 00

3,83245E 00
2,81046E 00
5,10994E002
7,66090E001
6,151926 00

2,26221E 00
1,69895¢L 00
3,01628Fe02
4,52442e01
3,61984€ 00

5,65553€001
4,14739¢00¢
7.,54071€003
10131118004
9,04885€001

2.,874%4E 00
2,10785E 00
3,83245ten2
3,7486RE=01
4,39894E 00

1,243428 0}
9,118u08 00
1,63789E=01)
2,U88RUE 0O
1,98947E o0t

U,95929E 00
4,98752k 00
S,17492¢ 00
5,175846E 00
6,31243E002
0,37516E002
4,488658001
7.09591¢001
3,68119¢ no

1.1 (721220)

133 I2
0,0 4,000k 01
0,0 4, 0008 02
0,0 1,200E 03
0,0 1,400E 02
0,0 4,000F D)
0,0 9,675t 00
0,0 9,900 00
0,0 2.705E 01
0,0 8,01SE 00
0,0 2,025¢ 00
11 FER 1974
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IREF

30
30

30
33
33

CODE FUEL

NaGAS

82041 RepIL
K204 NeGAS

ReNJL
NeGAY
ROl
NeGAY
ReNIL
NeGAS
R=01IL
NeGAY
f=01L
NeGAY

52041
33545 R=n1L
93585 NeGAS

«xsn3UBROUTINE LOMPA

ReDIL
NaGAS
ReQIL
NeGAS
RaDIL
NeGAY
R=01L
NeGAS
ReOIL
NaGAS
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QFuEL
3.13631E
b,21331F
2,86189E
6, 21331F
2.86189¢
6,21331E
2,06189E
6,21331E
2,86189¢
6,21331F
2,086189¢
s,21301¢E
2,R6189E

1,29373¢
9,30895€
1,29373¢
9,40895¢
1,29373¢
9,40898€
1,29373€
9,20895¢
1,29373E
9,00895E
1,29373¢
9,40895¢

PRLLUTANY

00
03
02
03
02
03
02
03
2
03
02
o
0?

03
00
0%
4]
03
00
03
0o
03
00
03
00
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EMoFAC
140,00

23,00
18,00
24,00
0,00
0,20
0,40
3,00
40,00
18,00
140,00

23,00
18,00
24,00
0,60
0,20
0,40
3,00
40,00
18,00
140,00
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4,1007%¢ 00

7,14539F 01
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1,90437E 01
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7,59530€ 01

1,48779¢ o4
1,496262 ot
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1,29373¢001
1,31255E001
1,94060F 00
2,12878F 00
1,16436E 01
1,23822F 01

4] 12

1,851E 01 0,0
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RRARARGARRASRARAY

EXTENT

0,7790

0,4000

1,0000

1,0000

1.,0000

1,0000

1,60000

1,0000

08,2500

0,5000

0,3984

60,1992
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6,3750

0,5000

1,575}

1.0000

1,0000

1,0000
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600NN, 0000
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3,50R48E 10

1,801 34F 1t

1,10126F ho

1.1077°4F 0o

1,28156€ N9

3,9R5T6F 1)

§,70210F

1. 027T0F

§,u4%910F 10

1,,8011F 10

4,204 2F

[

[ O76T4E

a

Y,UB2009F 10

2,35621F 114

)

0,0

6,A99A9F 10

1,25925F 12

2,06997F 11

Contd.

T8P
ANNUAL
WINTER
SUMMER

3,02990E
6,5608%E
3,029%ufe

14555708
3.348n2¢
1,55570¢k=

S.AYA|% e
1,34206E
9.0

S,AURY9Fe
1,342068 e
0,0

8,76R882¢«
1,55332E=
L

1,40340F
4.03R610E
1,40330F

1,31 785¢
2,8S31AE
143176SE

S,4279H¢
1,24563¢
0,0

1,81642F
4,188Y7¢
0,0

3,A324%€E
8,79annt
0,0

?,26221E.
5,19137F
(Y3 :

5,65553F«
1.77784¢
0,0

2, ATUY4E
5,596 08
0,0

1.,24342¢
?,809342¢
0,0

4, 000008
4, 000008
d,00000E

9,67500€
9,67500F
9.67500¢

4,98752¢
5,60201E
3,7400uk

9,293a0¢
1,02121¢8
8,51331¢

t.49626E
1,98061F
1.12219¢€
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00
on
0!

00
06
0t

02
[:B]

02
[A]

02
o1

o1
[3)
14

01
01
on

on
o1

on
0o

on
00

o6
on

at
on

VERSION

on
on

o1
(]
0)
01
on
on
00
on
on
0o
ot
02
01
at

01

1!

b 12}

(r21220)

L Ly R R Y P P Y S T RS

9,56824t =02
2,07185F=01
9,568238003

4,9127uFe
1,06377F=

4,91273a03

4, 20R60F
9,8017SF
0,0

4, 2HHOAF -
9,8417%F e
0.0

4,9638)E
1,13910k =
0,0

9,92142¢
1.975108
9,1214?E~

8,56472F
1,8545M¢
8,58071F=

3,9R052F
9, 13489F
0,0

1,83204¢
3,05680F
0,0

2.R10UNF
6.,44957F
0,0

1,65095¢
3,80701F
6,0

4, 14739Fa
9,517«
0.0

2.107ASE
4 83714F
0.0

9,118u0k
2,09255F
0,0

u,00000F
4,00000€
4,00000F

9,90000€
9,90000€
9,9n0000¢

ATRRA LTS
6,ASIIE
APLLIE.LL

T ubuSef
8,u%1088
6, 71810F

t.5527aF
2,05540¢F
14.16457F

02
01

ne
02

02
nz

02
0

00
3]
LB}

1]
01
ot

0o
[

00
00

L]
L]

LL]
00

at
01

1 (r21220)

L R R N TR YN Y

00
00

0o
o1

ne
0e
ne

00
0o
0o

0o
no
00

01
01
[B]

0l
01
0}
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cy He

3.18941E 0n 1.27577¢ 0o
6,90810E 0N 2,7h2uet 00
3,18941t .01 1,27578E=n1
1,63758E 00 6,55032F =01
3,54%92F 00 1,41837F 00
1,8375AFen} 6,550V F=02
7.79759E =04 1.1409h0F =2
1,78%u1k=03 2,68U11Fen2
a0 n,0

T, 79759F =04 1o1n9hUE=D?
1,74941k =D} LRI T
0,0 0,0

9,0258nt =01 1.3537AE ey
2,07110 =04 S.10ARSEe02
6,0 6,0

?,R0659E«01 4,209R9F NN
h,07722¢ =01 9,115R0E nn
2,80659%t-n2 4,209R9E =N1
2.,048510Eeny 3,95294F an
SeTORTIE=NY A,h8907F 00
2,68530k=np §,95294F =n|
7.,23730Een2 1,MRGANE AN
1.,6608%F=01 2,401 25¢ n
1,0 n.n

2,42190F«0? 3,6V A5Fen]
S,89TA%F =02 A,836Tut=ny
0,0 0,0

S, 100048 -0 T.AnuG Nt an
1,170806 01 1./58G4F 00
n,n a.0

1,01628=n? U,S2uupFen)
h,921R3E=N2 1.088P7F An
0,0 0.0

7.540718 =03 Tol3f11Fant
1.,7300Ak=07 2.995497 =0}
0,0 )
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§J,A82U4F =02 Y, 1NAKAF =N
R,794ANt =02 1,31922¢ A0
0,0 AN

1,h8TASE~01 2 4RRRLE ND
3,8nUSKE=D1 Y. In6BLW A0
0,0 a,n

1,2000n0F 0% 1,40000F 0P
1,20006t 0% 1,400008 0¢
1,20000E 03 1,40000F 02
2,74500E 0} 6,07500aF no
P 74500k 01 A N7500F A
2. 74500F 01 A 075008 DO
4,37%16E-02 7.09%9(E=n]
5,79142F =02 9,.3920nF =01
1,28137E=02 5,37195F=01
6,785K9E=01 1,50a37 0
T.66431Lam 1.89914F 0
6,10712k~01 1.3%496F o)
1,31°55t =01 2, 12R7RF ND
1,73743E~01 2,81787L An
9,AUU11E~02 1.,59ASHE N0

PaGE 2%

iy

7,070 Ny
1, et haE 00
7, 7453ten2

0 t9I95Fapt
R RRU 9% =0
4,00408; 2y

9,35711) =02
P laTP0any

0.t

9,38711E-02
2.14729 =01
a,n '

1,08301¢ a0y
2 uRN o any
6,0

A,735872¢ 00
1,458 0y
h,Ti8H2E =]

A, 2071 a8
1,605 o1
LR LN AN R

R onRdlt Bn
1,99400F 0y
a,n
2,020 g0
AL ARG QN
AL

A 1R an

1,407 0y
ALn
A LRI}
A Jusing aa
n,
A, NUAKNE @ty
2.07h55t A
L)

Frasraaaneass

n,hurGur 0o
1 09588 01
a,0

1,94947F i
4,5654KE 01
AN

g,n0nace 1
n,000001 01
4,00000F 01

2.02500¢ 00
2.02500L 0n
2,028008 00

4, 10073¢ 0o
q,u2RthL 0N
3,07555L 00

7,595308 01
4,578 78 0y
8,ASSTTE 01

1,230228 01
1,62845E 01
1,2Ph6AE 0f
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19 1040 LAND=USE DATA ANALYSTIS L TRANSFORMATION PROGRAM VERSIAN 1.1 (721220)
AR AANARAAR R SRR ANARAR AR RO R SRR N AR A AR AN AR R AR R R AR AR AR SRR AR O R RN R R AR SO AN R AR RN U RN ARG AN AR ROR ARSI ARACENARARTERONOAIRERTRDR S
ACTIVITIES TEST FOR (ONPY “(#}) unIitr %)
KEY=ACTIVITY ACTIVITY ACTIVITY NaMEY
TP $0x ¢ L4
00
30,000 50,000 6,000 S0,000
19 1000 LAND®USE DATA ANALYSIS L TRaNSFORwATION PANGRAW VERSION 1,1 (721228)

PR C AR NR AT RRRARRNRARRRNRNARARE RS

comesy {un1t 8y
CAMPUTATIONS PRERFNRMED RY ROUTINE b
eese3URROQUTINE LOMP
1FvIN 1fvouY unI?Y JUNIT
[ [ 12 13
DDw DD DFPRNT 1700
2,0 0,0 0,0 ]
NAM
cnnar
0,029 0,19% 4,000 0,0 8,0 8,0 0,029
1PUNCH PLAND St ad0N
T F ANNUSL
#40s3URRNUTINE COMP3
enerQURRNUTINE LARGE
FIGURE 30 EXCEEDS SI7E CRITERIA FNR BALLUTANT 18P
POINT FlGuRt “u~BER 30 CDOF s21841 LYY ] 1
0,%A24E 03u,5227F 0 $,0500E 017,3200F 01
2,6495AF 002,142%E 001, ,94T5E 024,51 7nE=012,1799F 20
oOINT FIGHAE NUNAER 30 CNNE s2ndy 3Ean 2
3,5824r £3u,5227¢ 03 13,0850 017,3200E ny
249309F 002,4197F 002,;997E=(24,B8T6AE»012, 4021 CO
PININT PIGURE NUMBER 30 CODF 82041 3Eas 3
0.5824k 034,5227€ 03 $.0500F 017,3200¢ 0y
2,4433F 001,92A1F 001,7527€-023,RA5RF011,9819F 0O
*2e»SHBAOUTINE CUmP4
19 1040 LAND®USE DATA ANALYSIS L TRANAFIRATION PROGRAN VERSIAN 1,1 (7121220)

1

FERn 1074

L L Y L Ry L L I R Ll

i 27

SR R R R N A AR AR O R R N AN PR AR SR h R R R e AR R S R AR TR A AR AR PN AR R T PR DA NN AR SRR ER PR R AN AR AR AR A NGO R enatnastdrnentaes

te

20

21

22

EXTENT

0,7791

0,4000

1,0000

1,0000

t.0000

1.,0000

1,0000

1,0000

06,2800

0,3000

00,3984

0,1992

[%1 x
0,0 9,0
0,0 0,0
0,0 0.0
0,0 6,0
0,0 0.0
0.0 0.0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0.0 0,0
Figure 32 Contd.

174

TeP sny
ANNUAL
wINYFR
SUMMER
1,116320e01 3,92521F«03
2,41720Lw0 7,63327€=03
1.110832F«02 3,52521Fe04
14116328008 3,%2521F=n3
?,417208%01 7,63328Fa08
14118632802 3,52521E«00

1,67T8a% -0 1,230085¢ 03

3.85170Ew0} 2,A2498F=03
0.0 C.0

1,67843kw03 1.230A%F«03
3,85170t=03 2,824%8F=03
0,0 0,0

1.94265801 1.,426461Fe03
G, USBOUEDY 3,20923E=03
0,9 0,0

L,02746Ewp1 2,0178%5Fan}
8,72082F«0) S.08853F«01
U,t2Tubtw02 2,61785¢k-02
3.781065E01 2,U5807k =01
8,18856E=01 5,322560 =01
3,78165Em02 2,45807E=02
1,9579%C«01 1,164P41F =01
3,57U0%Uke01 2,621638001
0,0 0,0

2,08525€~09 1.,%52919F=01
4,78529t 01 3,50921Fu0}
6,0 0,0

2,199830e01 1,61321Fe0}
S,04821E=0Y 3,70202¢=01
8,0 0,0

1,82950Em0) 1.19097F0}
3,73942¢E0 2,7422aEe01
0.0 0,0

8,1a7512e02 $,%Y4848a02
1,00971E=0) 1,371212601
0,0 0,0

[q]

1,17507E<0)
2,54443E=01
1,178a7F=02

1,17507t =01
2.,54Uu3EDY
1,17507E-02

2,28791E=05
Se13580F =08
0,0

2,23791E=n5
5,13580E05
0,0

2,5902080%
5,94a06E05
0.0

8,09492E=03
1,70016€=02
A,05091E=04

7,56331Le0%
1,657T1Ew02
7.,56330ke04

2,077)11E=03
4,76889E-03
0,0

2,7803uE03
6,3803RE=03
0,0

2,93310k003
6,73095E=03
8,0

2,17287E03
4,98888E-03
0,0

1,00633E03
2,a920%E003
0,0

~C

4,70028Ewn?
1,017/77Fany
4,70028Ew0)

4,7002Rt =02
1,01777F =01
U, 70028t =N}

3,358006F=nu
7,70%u0F 04
0.0

3,35686F-04
1.,70840F=04
0,0

3,88540F =na
8,91608F04
0,0

1,26H2a8 =01
2.6162at =01
1,20826F =02

1.11409Fen
2,U505TF=01
1,134498=02

S,115h0t =02
T,1U9ARF=02
0,0

4,1705(E002
9,57057F w02
0,0

4,39965Fen2
1,0096aFe01
0.0

3.25900F=02
T.47883Fen2
0,0

1.,87950€=02
3,73%02Ew02
0,0

N

2.91768F07
6,36107002
?.,9376R1a0Y

2,94876AEc02
5, 30107802
2,978k =03

2.6A540F 01
5 162736403
0,0

2,0ASUTF a0}
b1h211t 0]
n,0

1,1082uE=03
7,1428TEw03
N0

1,93318k =01
4, 18599k 01
1,9331RE =02

1,R1519t =0y
3,93051F~01
1,RL1519k =02

2,49253€-01
5,71991E 01
a0

3,13640¢e01
T.,65006E=01
n,o

3.51972t =01
B OTTIGE=OY
0,0

?,60720+001
§,94308E=01
0,0

1,%0360Ee01
2,99150¢<01
n,0
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o.;vso'
0,5000
1,8751
1,0000
1,0000

1,0000

040 0,
0.0 'R
0,0 0,
0,0 0,
0,0 0,
0,0 0,

VERSION

2,19983801
5,00821Ce0¢

0,0

T.1%722E=01
1,63787C 00

0,0

7.,28884UE«01
7,28884Ew0
7,28884E001

2,77672E=01
2,77872E=01
2.TT6T2€w01

1,45142E01
1,89078E=01
1,073%56Fan1

4,29426L=01
5.68434Empt
3,22070E=01

VERSION

1.1 (721220)

1,61521€=01
31,70202F=01
0,0

5,23396Fe01
1.,20110E 00
0,0

7,2885%5EF 00
7.288355¢ 00
7.28855¢ 00

2,84130F=01
2.,84130Fe01
2,84(30Fant

1 UBSUTF01
1, 90635k 01
1.11410Eeny

4, U5642F =01

5,898948Fen]
3,34231E+01

1,1 (721220)

2,93310Fw03
8,7309%Ew03
6,0

9,51620E#0%
2,18182E=02
0,0

?2.18656C 01
2,18656E 0t
2.18658E o1

7.876815E01
7,87815E«01
T.6781SE=01t

1,25567t=03
1,66214E-03
9,41752k 04

3,76701k=03

4, 9Rb4(E03
2,82526F=03

11

FEB 1974

4,399n0fF =02
1,00964F=n}
0,0

1,42T04F=01
3,27573Em01
0,0

2.55099E€ 00
2455099t 00
2,55099F 00

{.T43S2E =01
1., 74152Ew01
Jo74382E=01

2,03653E-02
2.,69578E202
1,57739E=02

6,10989E=02

8,08729F=02
4,50219L=02
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3,51972E=01
8,07714¢08
0,0

1.14195€ 00
2,6205A¢ 00
0,0

7,2B854E=01
7.,78B50k =01
T1.28A%4F=01

S, A1175Fe02
5,R117SERDR
5,A1 17502

1, 17691€01
1,5578PF a0
A, APBB2Ew02

3,55073¢k 01

4,67185F =0t
7 AURDSE =01

PAGE 29

PR R A A R R R AT AN R R AR R N R R R AN AR R R R IR R R A R AN RN P AR R R A AN AN A PR AN C AR R AR A RN C AN R IR AR R AR R AR R R F U P AR RNR A ARG ArhdarRRARANRNRARES

ALLOCATEN

N

ANNUAL SOURCE CONCENTRATIONS

FIGURFS ALLNCATED TO GRID bY MNDE

VARTABLF NAMB (8 tn NOX

FIGURE

TYPF

A

Ix = JY EXTENT
T.790E
4 2 0,5443
S 2 0,4347
TnTALS 1,0000
4,000F

" 10,4000
TOTALS 1,0000

1,000F

3 ? 1.000F
TOTALS 1,0000

1,000F

4 2 1,000F
TOTALS 1,0000

1,000€

[ ¢ 1,000€
TATALS 1,0000

1,000€
3 1 5,000F

4 t 5,0008
TnraLs 1,0000
1,000F

4 3 1,000€
TOTALS 1,0000

1,000f

? 1 5,0000e014

2 2 3,000f
™TraALS 1,0000

2,%00¢
4 3 0,2%00

Figure 32

cn
=01 t.175te01
4 0ubt =02
5,1.08Em02
9,154E02 . |
w01 §,175Fe01
4,T00Ew0?
4,T00F=02
060 2,238E«05
00 2,238Fe0d
?2.218E=05
00 2,238Fe05
00 ?2.,238E=05
2,23RFa0Y
00 2,590£«05
00 2,590¢=05
?.590E=05
00 8,055€«01
«0) 4,02T7Ee03
e01 4,027Ee0)
A,05%5F=03
00 7,563Fe03
00 T,563Ee03
T,563E=03
00 2,077Eep3
1,0306e03
=0y 1,039¢=03
2,077¢203
«0] 2,780Fe03
6,951E=04
Contd.

175

NOX

2,938E.02
1,011Fm02
1,277602
7, 288€=02
2,938g.0?

1,175¢ep?
1,175Fen2

2,685Fe03

2,6A5Fe03
2,685L =03

2.,685Ce03

2,685 «03
2,685E=03

3,108¢=01

3,108€003
3,108Ew0%

1,933F«01
9,666E=02
9.,666E202
1.,933F~01
1.815€w01

1,815¢=01
1,8152e01

2,493Fa0)
1,208E001
1,2U6Ee01
2,U93Ee01
3,336Fa01

8,341€=02

{UNTTY

S)



19 1040 LANDeUSE DATA ANALYSIS & TRANSFORMATION PROGRAM VERSION 1.1 (721220} 11 FEB 1974 PAGE 30
AR SR AR AR R AR RN RN AR RN R R AR O R AR A R AR RO A R AR R R AR R AR AN R A NG R AR O AR RN R A AR A RN RO R C AN AR AR AC AN AR SRR RN R R AP AT R RAREARRARNNOASR

TOTALS 1,0000 6,9518e04 8,341C002

20 A 5,0000e01 2,933F=03 3,520€w0t
3 3 0,2500 7,3338e04 8,79%8402

[] 3 0,2%00 7,3332e04 8,7992402

TOTALS 1,0000 1,407E203 1,760FEw0}

21 A 3,984F=01 2,1732e03 2,80TEw0Y
3 1 0,3984 8,657E=puU 1,030Fe01

TOTALS 1.0000 8,657C=04 1,039E.01

22 A 1,992F01 1,0088Fe0) 1,304C=01
2 1 0,1992 2.184Ee04 2,9972.02

TOTALS 1.,0000 2.1066Fe04 2,597Fe02

23 A 3,7502401 2,933fe03 3,520Ee014
4 1 06,2500 7.333E=08 8,799Ce02

5 1 n,12%0 3,066F04 &,4002a02

TNTALS t.0000 1.100Z=03 1,320€e01

24 A S5,000F«01 9,516E=03 1 ,142€ 0O
2 10,5000 4,758E«03  5,710E=01

roTaL 8 1,000 4, 758E=0)% 5.7100e01

25 A 1.,57SE no 2,187¢ 01 7,289 w0
1 2 0,1250 2,733k 00 3,111Fe02

2 2 0,3875 4,300F 00 1,367Fwp!

1 3 041137 22,4858 00 8,280Ee02

2 3 0,8158 1,783E 01 S,944001

3 3 0,3333 7,289¢ 00 2,u30¢-01

10TALS 1,0000 3,404 01 1,148F 00

26 P 1,000 00 7,878Ew0} S.812E-02
1 1 1,0006 00 7,878La01 S,812E=02

TOTALS 1,0000 7.,878E=01 S.812F=02

27 4 1,000 00 1,256E=03 1,177E=018
S 3 1,000 00 §,256E=0%3 1,177Ea01

TOTALS 1,0000 1,256E%03 11,1770}

33 4 1,000 00 3,76TE=0S 3,531¢e01
S 3 1,000F 00 3,767€=03  3,3531ke0i

TOTALS 1,0000 3,767E=03 3,531€=01

19 {040 LAND@USE OATA ANALYSIS & TRANSFORMATION PROGRaM yFRSION t.1 (T21220) 1§ FEB $9T4 PAGE 3%

AR AN R A AR R N AR AR R R R ARG AR AR N R R AR NSRRI e AR R AR AR AR R AR R AR AN AR R AR LA RS R SR ARG AR A AR AR N IR AR AR AR AR ARG RR AR AARAARRARARRENRARGY

GRID LISTING POR VARIABLE CO 1
H 2 3 ] 5
3 2,49 17,83 7.29 0,01 0,01
2 2,73 4,10 0,00 0,04 0,08
1 0,79 0,01 0,00 0,08 0,00
19 1040 LAND®USE DATA ANALYSIS & TRANSPORMATION PROGRAM VERSION 1,1 (721220) 11 FEB 1974 PAGE 32

RS SEA AR R GRS AR AR AN AR RN AR R A AN AR NI R PR A A NS R NS AR A RN AN RN S R AR AR AR S R R R R AR R R AR O N R AR AR R AR B R SRR RN AR AR AR ARANOARNANRAD

GRIP LISTING FOR VARIABLE NOX ]
1 2 3 [ 5
3 0,08 0,59 0,38 0,39 0,47
2 0,09 0,26 0,00 0,02 0,01
1 0,00 0,72 0,20 0,20 0,08

Figure 32 Contd.
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19 1040 LAND=USE DATA ANALYSIS & TRANSPORMATION PROGRAM VERSION 1.1 (21220 11 PEB 1974 PAGE 33
L L L L L Ty e T T T L T e L Ty e T R I ]

GRID PLOT POR VARIABLE €O '

1 2 S [ 1
[X222) AXAXX 00CD0
*eeee AANXXY ononn
X2 XAAAX onaoon
XXX 0NN anono
CELL COUNT: 1 1 1 4
VALUE: 0,00 7,29 17,83 0,0
MAXTMUM) 0,00 1,00 5,00 10,00 20,00 50,00 100,00 500,00
MINIHUMY 0,10 1,00 5,00 10,00 20,00 50,00 100,00 500,00
19 1040 LAND=USE DATA ANALYSIS L TRANSFORMATION PRNGRAM VERBION 1.1 (121220 11 PEB 1974 PAGE 3¢

R R R AR AR RN R RN R R AR R AN P R R S A RN AN RN AN R AN AR R RS AR AR R R AR AR N R R E R R AR SRR AN AR R A RARN RGN RN R RN R R AR R AN R RO AN RN R NSRS

GRID PLNT POR VARIABLE NOX 1

k4
k) 3
2, 2
1 1
1 2 3 ] s
LEVEL DRSIGNATIONS,,,
{ L] [ 1
XYY XY XAXXK 0nooo
0000 133344 oooon
reeee XAAXX noono
ses0e XANAX 00000
CELL CODUNTY n [ [ [
VALUED 0,0 0.0 0,0 0,0
MAXIMYMY 0,00 10,00 20,00 $0,00 100,00 500,00
MINTMUM) 5,00 10,00 20,00 50,00 100,00 $00,00
19 1040 LAND=USE DATA ANALYSIS L TRANSPORMATION PROGRAM VERSINN 11 (121220) 11 FEB 1974 PAGE 38

AR RN R TN A AR A AR R R AR SRR E R R R RA R AR R AR AR RN AN E A C AR AR R AR AR O AR ARAR AR AR AR RN SRR RGN A AN AR CHARARRSRIORARIRERRARARRRRNRARANS

nutPuY WAITES ANNUAL GRID PACKAGF T3 UNIT {3 t (UNIT 8

GRIN VALUES POR (O o NOX '
QUYPUT TO TAPE 13 BEGINNING SEQUENCE NUMBER 10000060

19 1040 LANDeUSE DATA ANALYSIS & TRANSPORMATION PROGRAM VERBINN 1.1 (v21220) 11 FEB 1974 PAGE 36
AN AR R R R AR AR N AR N R AR R R RN RN R R AR NI RN R AR AR R AR R AR R R RN R AR R R RN R R AR AR R AR AR A RN IR AR R RN AR AR O A RO RN PR AR AARRAS AN O RS RARRIRARS

PARAMETFRS NEW DUTPUT UNIT PR WINTER POINT & GRID SOURCES

SCALE UNITe {,000F O3 METER®

GRID ORIGING $78,000, 4820,000 UNITS

GRID DIMENSIONST S CELLE(X) BY 3 CELLS(Y)

CELL OIMENSIONS(UNITS): 1,00(x) AY f,000Y)
QUTPUT TAPER 14

MIN, RADee3s 1,000£=0Q UNITSee?

Figure 32  Contd,
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19 1040 LANDeUSE DATA ANALYSIS & TRANSFORMATION PROGRAN VEABION 1.1 (721220) 11 FEB 1974 PAGE 37
LA L L L T L ey Y T Y T L Py T TP T L L AT

OUTPUT WINTER POINT 30URCES (UNTT 5y
CAMPUTATIONS PERFORMED BAY ROUTINE 4

*aeaJUBROUTINE COMP

IPVIN 1Fvour UNIT JUNIT
0 ° 12 14
DOW DDA DFPRNT 1FDRN
0,0 0,0 0,0 0
NAM
CHNST
0,0 0,0 0,0 0,0 0,0 0,0 0,0
1PUNCH PLAND SEASNN
4 4 WINTER

+#*eSURROUTINE COMPY
19 toae LANDaUSE DATA ANALYSIS & TRANSFORMATION PROGRAM vERBION (.1 (72{220) it FEB 1974 PAGE 3R
RS R AN N AR R RN AR RN R AN RN RN SRR AR RGN R RN SRR R AR R AR A AR RN RO N R AN RN RN IR RN AR AN RN QAR AR ARG ERA SRS AN RO R AR RCEAERIERNRNAR

ALLDCATION wINTFR SOURCE CONCENTRATIONS {UNIT %)

FIGURES ALLOCAYFD TD GRID BY MUDE

VARTABLE NAME(S)) COwW NOXawW
¥ IGURE TYee Ix o 1Y  EXTENT [1.20% NONaW

t A 7,790F«01 2,504E001  &,3012e02

a 20,3843 8,760E02 2,1908a02

5 2 0,43a7 1,106E=01  2,765€e02

TOTALS 1,0000 1,982E«01 4, 935Ew02

2 A 4,000€e01 2,50aCe01 &, 3810e02

] t 0,4000 1,018E001 2,500Fa02

TOTALS 1,0000 1,018E=01  2,%00E«02

[ [ 1,000F 00 $,138E»0%  &,163Fa03

3 2 1,000 00 S,1366e0%  4,183Ew0)

TOTALS 1,0000 $,136E09  6,163E03

s P 1,000F 00 5,136Ee05  &,1638%0%

4 2 1,000E 00 S,136E=05  6,183Fe03

TOTALS 1,0000 5.138€00% 6,163Fe03

7 P 1,000F 00 $,9a02.08  7,133Cw0}

[ 2 1,000f 00 S,9G4Ee0S  7,133Ze03

TOTALS 1,0000 S,94aE=0S 7,1330a03

14 [ 1,000 00 1,708E«02 &4,186Fe01

3 1 5,000Ee0) A8,721E=03  2,0932e01

q 3,0008=01 6,721E«03 ?,093Ee01
TOTALS 1,0000 1,740E«02 4,1868e01
15 4 1,000€ 00 1,638E«02 3,951Ew01
4 3 1,000 00 1,638€e02 3,931Ee01
TOTALY 1,0000 1,6382002 3,931E001

18 p 1.0008 00 a,76TE~03  3,720Ee01
2 I 9,000Ee01 2,383Ee03  2,860Fe01

2 2 5,0000e01 2,383E403 2.860Fa01

TOTALS 1,0000 a,76TE=0}3 S.7208v01

19 A 2,500E=01 6,380E003 T.650F001
L] 3 0,8%00 1,595€«03 1,914¢001

Figure 32 Contd.

178



19 1040 LANDaUSE DATA ANALYSIS & TRANSFORMATION PROGRAM YFRSION 1,1 (121220) 11 res 1974 RAGE 39
L e Y R T Y Y T P Y P Y T T A NAAR RN RN P AR AN AR R ARRNERORERRAREARRARIRCORsROnRANRRER

TOTALS 1,0000 1,59%€«03 1,914Ee0]

20 A 5,0000«0t 64,731Ee03 8,077¢w0}

s 3 0,2%00 1,6838003 2,0192e01

4 3 60,2500 1,683800) 2,019¢Ce08

TOTALY 1,0000 3,3092003  4,0398e01

21 A 1,980Ea01 @,900E003  5,983Ee01

3 10,3984 1,9872e03  2,384Ee01

TOTALS 1,0000 1,9072-03 2,384€00¢

22 A 1,9922«01 2,093E003 2,9928w01
2 10,1992 Q,966C000 5,960Ee02 4

TOTALS 1.,0000 0,966E000  3,9008002

23 A 3,750€«01 &,731Ew0) 8,077Ce0

4 10,2500 1,683€e03  2,019€w01

S 1 0.,12%0 A 010Em00 1,0108001

™TraLs 1,0000 ?,524Ee03  3,0292001

24 A 5,000E=0t 2,184te02 2,628¢ 00

2 10,5000 1,002E02  1,310F 00

TOTALS 1,0000 1,002€002 1,310€ o0

2% A 1,575F 00 2,187€ 01  7,289fe01

1 20,1280 2,733k 00  9,111Fe02

2 20,1878 4 100E 00  §,307Ee01

1 30,1187 2,485E 00 8,20808e02

2 S 0.8154 1,783E 01 5,%4Ee0)

3 30,3331 7,289¢ 00 2,430Ee01

TOTALS 1,0000 3,404k 01 1,146¢ 00

26 [ 1,000F 00 7,878Ea0l 5,812€e02

1 1 1,000 00 7,878feny 5.812F=02

TOTALS 1,0000 7.,078Fe01  8,8120e02

27 P 1,0000 00 1,6620e03 3,556Ee0)

5 §  1,000F 00 1,662t=03 1,550Fapy

T074LS 1,0000 1,662€003  1,558Ee01

X P 1,000€ 00 4,986fe03 4,6TUE=nY

[ 3 1,000F 00 4,988Ee03  4,874Fe0l

TNTALS 1,000n0 4,986E00) U, b674Ee01

19 1040 LAND=USE DATA ANALYSIS & TRANSFORMATION PROGRAM  VERSINN o1 (721220) 11 FEB 1974 PAGE  af

SR IR AR AN RN NI AR A AR RN RSN R AR R R A R AN RN R R AN AR AN AR R R RN R A RO R AR ARG R R AR R QR AR AN AAAR R R AR AR AR AR AROR GO ARRAARARANAARAOERARNPRRARRANERE

GRID LISTING FOR VARJABLE CNew 1

1 2 3 q H
3 2,49 17,83 7.29 0,02 g.01
2 2,73 4,10 6,00 0,09 0,11
1 0,79 0,01 0,01 ne11 0,00
19 1040 LAND=USE DATA ANALYSIS & TRANSFORVATION PRAGRAM VERSIDN 1.1 (721220) 11 FFR 1974 PAGE 4}

RN AR R AR A R R R AN R AR RS AR RN R R R R I AR E AN AR RS R AR AN R A R A R AR AR AN R RN AR A AR R AR SRR A AR R AP SRR RN ORI RARARRARARNE DA RN RRARaRNRARAARRAY

GRID LISTYING FOR VARIABLE NOXew ]

1 2 3 4 S
3 0,08 0,59 0,44 0,79 0,62
2 0,09 0,42 6,01 0,04 0,08
i 0,06 1,060 0,48 0,44 0,10

Figure 32 Contd.
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19 1040 LANDOUSE DATA ANALYSIS & TRANSPORMATION PROOGRAN VERAION 1ol (721220) 13 rED 1974 PAGE a2
D A L Y T L L T L T e Y TR L T I L )

GRID PLOY POR VARIABLE COew '

1 2 3 4 H

LEVEL DEBIGNATIONS,,,

1 2 H [ 7
IXYYY) rees XxXxxx 00000

XY 1] XxXAX 00000 28809
ot AAXXK anooo ngns
*rese XAXY 0noon L LT ]

CELL COUNTY 1 ) 3 1 1 0 0

vaLut 0,00 0,14 9,32 7,29 17,83 0,0 0,0

HAXIMUMY 0,00 0,10 5,00 10,00 26,00 80,00 100,00 500,00

MINIMUMY 0,00 1,00 5,00 10,00 20,00 %0,00 100,00 $00,00

19 1040 LANDwUSE DATA ANALYSI® & TRANSFORMATION PRDGRAM VERSION 1.1 (7212320) 11 FEB 1974 PAGE 43

SRR SE Rt R R AN RO A RN R R R RN AR AT AR AR AN RS AN R R AR AR R AR R R DR AN AR R AR AR AN IR AR RO AR R R RO RARARREC PR AR R AN RN RRESARAARNRORNRARRARE

GRID PLOT FOR VARIABLE NNXew 1

! 2 3 ¢ s

3, 3
.
.

2 .. 2
‘e
.
.

1 ve 1

1 S [} 7

(44224 XXXXY 00000
22223 xAxxY oonno
[ZXX2) AXAXYA nooon
et 13333 0an00

CELL CDuUNT) Q 1 (] [] [

VALUKL 0,0 1,66 0,0 0,0 0,0

MAXTMYM) 0,00 s,00 10,00 20,00 50,00 500,00

LOLBLIVLE] 1,00 5,00 10,00 20,00 100,00 300,00

19 1000 LAND@UBE DATA ANALYSIS L TRANSFORMATION PRUGRAM VERSION 1,1 (121220) 11 Pe8 1974 PAGE au

CRRRRRRNRNARRAARRRNONENARARRAORRAGOAARRARACAPRARNANAAARAARAAARNARANANARRRORARANANROROAS

REVARAERARARARANSANORARGNAARARDSRNARARAR

nuTpPUT WAITES WINTER QRID PACKAGE TO UNIT 14 . (UNIT  5)

GRID VALUES POR COeW 2NOXeW ’
OUTPUT TO TAPE 14 BEGINNING SEQUENCE NUMBER 10800300

END OF PROGHAM,

Figure 32  Contd.
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2.5.3 Test Case 3: Mode 1, Population Allocation

Job Control Language

After initiating LANTRAN from the linkage editor, the CCL initiates
execution. The datasets used by this run are on Units 9, 11, 12, and 13.

FT09 is the program run log.

FT11 is a temporary dataset used to hold figure descriptionms,

FT12 is a temporary dataset. It is not used in this run but as des-
cription has been provided.

FT13 is the dataset that will hold the GRID package which will be

created in this run for use in IMPACT.

Keyword Package Input

The initial parameters specify the same grid system as has been used
in the other runs. The levels in LEV have been reset to levels chosen to
represent the variables to be calculated., HEADR = ,FALSE. so now OUTPUT
will create a GRID package instead of a SRCE package.

The FIGURES are identical to the figures in the previous test case;
the land use being studied is the same.

The VALUES package creates the links and recodes between schools, com-
mercial areas, and residential areas. The variables A3 and X are needed
only for heat calculations, so they are not included in the VALUES package.
Otherwise, this VALUES package is the same as in the emissions creation test
caée.

The ACTIVITIES package is identical to that in.the other test case with
the addition of the variable AS5. This is the number of people per dwelling

unit.
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A VALUES package creates the variables ROl and R1l. These are vari-
ables that will be assigned to grid cells and although they have the same
spelling as the activity codes ROl and R11l, they will be used differently.

The COMPUTE 5 is run with CONST(1) = 1. This would normally result in
calculation of the values for POP and SCHOOLS but these variable names have
not yet been specified. When COMPUTE 5 discovers that the variable names
have not been specified it bypasses the calculations and behaves as though
CONST (1) has been multiplied by 10. In this case the 'conglomerations' have
taken the extent of each figure with an activity code of ROl and R1l, and
placed this in the variable ROl for each figure. Page 11 indicates the
figures which have been used in creating these values.

A COMPUTE 6 follows to delete the last active variable name, R1l. This
is done to provide the space that will be needed in the next part of the run.

The activity code R11 will remain active; only the variable R11 has been

deleted.

The next two VALUES packages define as variable names for '"gridded"
variables:

pop, SCHooLs, S, s89, S42, cC21, C31, TiO, I71, 190, and T20.
This completely fills the 18 available slots for names of variables. With-
out the use of COMPUTE 6 the last name, T20, could not have fit.

A COMPUTE S follows. CONST(1) = 1. again, but not the variables POP
and SCHOOLS exist. As described in Section 2.3.1 the COMPUTE 5 uses the
information given in Al, dwelling units per acre, A5, population per dwelling
unit, and A2, given in the ACTIVITIES package and in Al, A2, AS and the links
and recodes to determine the population present in each grid cell and the
school population present iﬁ each grid cell. The output on Page 16 indicates

the figures and linkages that were used in the calculations.
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At the end of the COMPUTE S calculations the SCHOOLS aﬁd POP have been
calculated. The same compute has also "conglomerated'" the extents of the
land use variables specified into the variable S.

Another COMPUTE 5 immediately follows to complete the ''conglomeration."
This COMPUTE specifies that CONST(1) = 10. The value 10. indicates that the
SCHOOLS and POP calculations have been completed. This COMPUTE 5 will take the
variables I90 and T20, add.them to S and save the result in S.” Now S contains
the extent of all the commercial figures.

With all of the variables specified, an ALLOCATION is performed to
allocate the variables from the figures on to the grid. A mode 1 allocation
is performed on the variables POP, SCHOOLS, R0l, and S. Now each grid cell
contains the values for each of the variables that have been allocated. The
variables are LISTed and PLOTed. Pages 22 through 29 show the values that
have resulted.

The final stage is to OUTPUT the variables POP, SCHOOLS, R01l, and S.
HEADR = ,FALSE. so the OUTPUT will create a GRID package on unit JC. JC was
specified 13 in the initial PARAMETERS; the GRID package is output to FT13.
This package conforms completely to the specifications for a GRID package,
and the GRID card title identifies the run which created it.

With the variables that IMPACT will need created in "gridded" format

the test case is ended with an ENDJOB,
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R TTI)
/ePARNS  COPTESEOY
/7 EXEC PORYHLG,PARM, { KEDR'LET, MAP,LIST!, RFGION, B 198K, TINE, 3002
//LKED,SYSLIN 0D »
CHANGE -TNPUT(READERY
INCLUDE ERTIINPUT,INL,#PADR,ERRX,SEQND, TXLOC,GTANI), ICHAR,GPLOT)
CHANGE INPUT(REZADER)
INCLUDE LAN(WALN,BLOCH, lN'll“u!N'lﬂl.IN!TB.IVALS"BQID.XNGIDO’
INCLUDE LAN(CnH’.INAC:OJVD,’LAN!",!!QI*,ALLHC!,AI!O)
I»
J/LKEDLERT DD DBNWERTGS|0,P9990000,ERTLIB,DISPuINR
J/LKED,LAN DD DSNNLANTRAN,DISPEQLD,
7/ UNITWAYAPV, VOLW(PRIVATE,RETAIN, SERWATRKAPY
//60,PY08F001 DD DONSCUM1002,ERTAL,LOGDATA,DYSPUSHR,
/7 UNJYRBYSPYV,VOLB{PRIVATE,RETAIN,SERSAVCOLIS)
//080,FT11F001 DD UNITmBYSDA,SPACER(CYL,1),
7/ DCBW(NECFHRVEE,LRECLaGUS,BLHSIIESGLSS)
Z/6Q0,FT12P008 DD UNTTEOYSDA,BPACER(CYL,1),
/7 DCOR(RECFMaPE, [ REC W8N, BLKITZEWGE00)
776Q,FT1IP00L OD DaNal4NUSE,DISPaOLD,
77 UNTTuBYSRV, VLI w{PRTIVATE RETAIN,SERNATIRNAS)
//G0,PT088001 DD »
PARAMFTERY LANTRAN #0DE t LAND LJSF ALLOCATION
LINPYTY
JCwiy,
NXu8,NYRY,0R15G] n5768,0,d820,0,
LPVED, ne0L,n,¢8,1,2.10,0,90,0,3%00,0,1000,0,3a00,0,%000,0,10080,0,
“EADRS, PALSE,,
SEND
FIouRes LANTRAN MODE | TFSY CaSE #}
] 8: .8 4%22,0 1 ROt AALA 3-RFSIDENT,
582, Q21,8
582.9% 821,0
81,9 w21,
sa:,0 4%22,0
LIS ue2n.,5 1 L3 LREA A%«RESIDEINT
L82,0 ¢%2n,%
sey,8 us2n,n
$e4,0 us20,0
381,10 8320,%
LT YR 6521,8 1 Ry AREA Ubw)ISLAND REY
4s21,5
920,9
c520,9
ELFANN
4%22,3 t RLt ARES u%eI3L 4N RFS
322,13
5821 ,6
%21, 6
u%22,3%
us2i,t
wi21,7
52,1

- -

-

P AN RE AV AC WA= N E -
-

111 PUINT U4TeBEMANL 7
1 POINT SoeBCNRNL /7
POINT 133a8CHNNL
us21,1 11e POINTY 149e8CHODL /
as21, 4 [ 3} POINT UA=BIsSINFSS
u822,2 (40] POINY S1eBUSTINFSS
wS20,0 £y POINT $u3eTR=2 NFIGH
521,60 c12 ARFA 102«BUSINESS /
aspt.0

“%20,9

as2e,9

as, 0

LR26,0 (S ¥4 POINT {30=AYSINESS /
a%20,.8 23] POINT 136aulRe? /
£522.6 LB 7/POINT// 1Re2/
4s21,3 €31 AREA 3T=RUSINFSS3
£521,1

4520,5

%20, %

6521,

aven.s [ ¥} AREL 3JASAUSINENS
%208

«520,0

uB29,0

uszn,n

us21,0 [ 3] POINT 14ieRERRYS
us2s3,0 1 c2 AREA 20eNOTEL HWY
4%21,0

$%22,5

322,93

LLIIN 4 u%23,0

s8¢, 8 N2y, 0 842 AREA 4eDBYRBUTN
581,58 «52%,0

say,9 ©522,9

580 ,% 822,58

023,60

us2n,8 sae ARFA SUteRLBEARCH
20,8

a%26,0

w52a,0

e320,8

w5209 1T AREA 42«CULTURE CTR
4%20,9

6%22,%

¥523,9

0520,9

Q%210 1 198 AREA 98e3PCIAL VS
4521,0

4520.9

¢s2¢,8

s21,0

4%20,9 Ti0 ARFA 2eTYRANg CTR
aspo,%

a0, 0

4%20,0

LEL ]

as2y,0 T20 AREL jeAIRPDORT
4%2y,0

a%22,9%

4%21,9

4922,0

418,00

4%20,8% 130 POINT 131e8PCTAL USE
0922,9 959883 POINY 201% INDUSY
(1114 2041 POINT 273 INDUBY
u%23,7 2204t POINT 278  INDUSY
40,7 s20ag POINTY 323 INDUSTY
asae,* 83308 POINT 278 / INDUSY
asae,® 83888 SOINY 278 / INDUSY

NV—o aBaor
v
-
~

»

18
1e

Ve A E AN P By
-u

29

-

21

-

22

3

>

u

23

PRAE AV AL N WAE dm e HC WY PR A=A D N AL »
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33 1r 02,2 as22,9 83888 POINT 324 / 1nDUST
99999

VALULS LANTRAN wODE | TEST CASE o3
XPORM KL INK xRcoot XPACTR
1 13,
2 18,
3 19, 14,
[ 19, 14,
5 60, 14, 0,90
] 60, 1a, 0,50
? 40, 14,
8 89, 1. 7.
9 19, 1,
10 19, i,
11 89, 14, 14,
12 19, 13,
13 99, 14, 14,
14 15, 0,30
19 80, 14, 0,30
teo 19, 18,
17 19, 18,
18 10,
19 10,
20 10,
2 10,
22 10,
23 10,
24 10,
2% 20, woonoo,
26 20, 4s00,
27 30,
28 39, Yo,
29 19, 30,
30 30,
31 19, 13,
32 19, 33,
13 10,
9999¢
ACTIVITIES ACTIVITY CNDES TH BE usED By EBOMPY & COMPS (1)
ACTY At [T A AS
ROY LOW DENSTTY RESIDENTY
18730, 10, 1.5 3,5
R TSLAND RESIOENT .
7800, 0, 0,8 1500, 2,%
119 PRIMARY SCHONL
135000, 2%, W4
132 SECUNGARY 3CHOOL
15000, 30, 0,20
cit NETGHA ,COMMERC T AL
16,28 0,8 1,0
c12 COMMUNTTY COMMERC
16,25 1.5 1,
c2y HNTEL WMWY COMMERE
16,28 38, 0,7%
cet cH AERRYS CREEN COMMERC
42 . DISTRIBUTION
12,8 30, 1.0
369 . RFIEARCH
20,0 25, .
174 CULTURAL CTR
12,9 40, 1,0
$42 190 aPECIAL USES
Ti0 TRANSP CTR
12,% 4o, 1,0
T20 AIRPNRY
130 PARKING LOT
139 . INDUST
27.5 40, 1,0
939 43583 INDUST
19 8204} INDUST
99999
VALUES LAND USES»eRESIOENTIAL
L12] LER1
99999
COMPLITF S LAND USE OPERATINNS
scOMPIN
CON8TRY,,2,,
NAMBIROT Y, YRILY,
SEND
COMPUTF ¢ DOFELETE LAST RESINENTIAL VARIABLE
LCOMPIN
CONSTeTY,,
LPND
vALUES LAND UBE VARTABLES
poP SCHONLS L] 889 %2 c21
99999 .
vaLues LAND USE VARTABLES (CONT,)
(4 ] 10 171 190 r20
99999 :
conPLTE S NONeRESIDENTIAL LAND USES
LCOMPEN |
CONSYSY ,,T,r
NAMU IS, Y8890, 18020 ,0C21,'C317,0T7800,01711,
SEND
coxPuTE 9 NONeRESIDENTIAL LAND UBES (CONY,)
LCOMPIN
CONBT®10,,3,,
NAMB IS, 1790, 0720,
1END
ALLOCATINN MODZ | LAND USE ALLOCATIAN
MODE 4 or SCHOOLS ROt ]
L1aY acHoOLS ROt 8
rLOT acHooLS (1 ]] ]
9999
auTeuY WRITE LAND USES TO UNIT 13
POP SCHOOLS L{]]
99999
ENOJOB
/eg0P
ne

~Figure 33 Contd.



//ERTHACKL JOB (838202440000,ERT=w,101,=wn,HKEEFE, 21 9nmnnnawae,db10),XX,X JOB 576
// MOGLEVELNS

saePARMS COPIESSOY ACCEPTED
//INPARM EXEC FORTHC,PARM,FORTS'LOAD,0PTR2?

xX PROC PRuA,PUSS Q0000010
XAFORT EXEC POMBIEXAAQQ, PARMBINOLNAD?, xX00000020
xX REGIONS230K 00000030
AXSYSPRINT DD SYSDUT=EPR,DCBe(RECFMBYBA,LRECL9137,BLN31ZER1648) 00000040
TEF6S3T SUBSTITUTION JCL = SYSOUTEA,DCBE(RECFMOVBA,LRECLE1ST,BLKBIZES 64US)
AXSYSPUNCH DD  3YSOUTEAPU,DCBN(RECFMEFB,LRECLNBO,BLKOTZENL680), X000000S0
TEP6S31 SUBBTITUTION JCL = SYSOUTSB,DCBR(RECFNSPB,LRECLBBO,BLXSIZER1580),

xx SPACES(1680,(48,120)) 00000060

//FORT,SYSLIN OD DONSLANTRAN{INPARN),DISP=OLD,
/7 UNITRBY3IPV,VOLS(PRIVATE ,RETAIN, SERSAIRMAP) ,SPACES

X/73YSLIN 0D UNITeSY3DA,DISRPe(,PAS8),3PACES(3200,(100,50)), 00000070
XX 0CBR(,RECPREFD, L RECLEA0,BLK3TIZR=S3200) 00000080
//PORT,SYSIN DO #

TEPRIGT ALLOC, PDR ERTHACKL PORY INPARM

TIEP2371 0831  ALLOCATED YO SYSPRINT
TEP2371 091  ALLOCATED YD SYSPUNCH

IEF2371 101 ALLOCATED TO SYSLIN

1EP2371 064 ALLOCATED TN SYSIN

1EF1321 » STEP wAS EXECUTED = CUND COOt 0000

1EP2881 LANTRAN KEPY

1EP 2881 VOL S9ER ND3m AIRMAP,

1EPST31 STEP /FORY / START Ta0a6,0047

IEPSTaY STEP /HORY / STOP  74046,0047 CPU  OMIN 09,083EC MAIN 228K LCS 0K
7/ EXEC PORTHLG,PARM ( XKED®'LET,MAP,LIST!, REGION,GOR 98K, TIME ,GOR2

xx PROC PREA 00000018
XXLKED EXEC PCMRIEwlL ,PARMRYMAP,LET,LIST!, X00000020
xx REGIONR]OOK 70000030
XX3YSPRINT DO 8YS0UTELPR,DCAR(LRECL®121,BLKSIZER{STY), X00000040
TEFOSIT SUBSTITUTION JCL = 3YSOUTEA,DCE=(LRECLm121,BLKSIZENISTYS),

xx SPACER(1573,(24,48)) 00000050
ANSYSLIE DD . DONAME=SYS1, FORTL1B.,DISPu3NR 00000060
XX 0D DSNANMEmSYS1,00UBLEP,DISPRSHR 00000070
XXSYSUTE DD UNITHSYSDA.3PACER(CYL,(2,1)) 00000080
XASYHLMOD DD DSNSRGOSET(FHXXMAIN) ,UNITaSYSDA,DISPE(,PASS), 00000090
Xx SPACES(CYL,(15,,1)) 60000100

7/ARED3YSLIN OD »

//LREDERT DD DINSERTAH10,P9990000,ERTLIA,DISPRINR
Z/LKEDJLAN DD DSNRLANTRAN,DISPRIND,

// UNITRSYSPV,VOLB{PRIVATE ,RETAIN,SERBAIRNAP)Y
TEFR361 ALLOC, FOR ERTHACKL LXED

TEF2371 0814 ALLDCATED Ti) SYSPRINT

1EF2371 256 ALLDCATED T SYSLIB

1EF2371 257 ALLOCATED Tn

T1EF2371 2S0 ALLOCATED TD SYSuT)

TEF2371 251 ALLOUCATED TO SYS1.MOD

LEF2371 065  ALLOCATED TN SYSLIN

1EF2371 255  ALLODCATED TN ERY

1EF2371 101 ALLOCATED T LAN

T1EF1421 = STEP wAS EXECUTED = COND cnut 0000

1EF28S1 SYS),FORTLIS KEPT
1EF20s1 vOL SER NUSs AC3I01,

1672081 3Y381,0NUBLEP KEPT
1EF2881  viIL StR NO3s ACS102,

1eraesy 3Y87400056,TN02138,RVO00,ERTHACKL ,R0000057 DELETED
1EF2051 VOL StR NnDss AC3000,

1EF2891 3Y8740a46,TD02138,HVO00,ERTHACKL ,GOIET PASSED
1EF2851 VOL SER nng= aCc3001,

1EF2851 ERTG810,P9990000,ERTLIB KFPT

1EF 2881 VOL 3tR NnSa yusSEROO,

1Er2851 LANTRAN KEPT

1EP2851 VOL StR NOSe AIRMAP,

TIEF3731 STEP /LKtD / START ltanbus, 0047

1EF37al STEP /LxED 7 3IDP  Tadas,0048 CPU OMIN 20,363EC MAIN oBx LCYO ax
XG0 tXEC PGMu e LKED,SYSLMND,CIINDO(S,L T, KED) 00000110
AXPTO6FA01 DO SYSOUTSRPR,DCBE(RECPnaFBA,LRECLO3I,BLRSITZENES9S) 80000120
TEF6S3] SUBRSTITUTION JCL = SYSNUTeA,DCBR(RFCFMafBA, LRECL®I33,BLXS1TER)S9S)
7/760,FT090 001 DD OSN2CUA1002,ERTOY,LNGDATA,NISPEANR,

/77 UNITRSYSPV,VILB(PRIVATE,RETAIN,SEReAVEN]S)

//60,FT11F001 DD UNIT=SYSDA,SPACES(CYL,1),

7/ DCBS (R CHMavVSB,LRECL®ad8,8Ln3]12€004B4)

7760,FT12F00% DD UNITeSYS0DA,SPACFR(CYL,1),

/7 DCAWERECPMaFD, RECLER0,BLK1ZESQB00)

/7/60,FT13F001 DD D3wnml ANUSE,DISPROLD.

/¢ UNTTRSYIPV,VOLB(PRIVATE ,RETAIN,SERUAIRNAP)

/7600, T05F001 DD »

"
IEF2381 ALLOC. FOR ERTMACKL GO
1EF2371 2$ ALLOCATFD YO PGMue,DD

{13351 ool ALLOCATEN 10 FTooro0y
TIEFR2371 121  ALLOCATED YO FTO9FO00Q
TEP2371 250  ALLOCATED YO FT{1F00)
TEPRITT 251  ALLOCATED 1O FTI2F00L
1EPR3ITI 101 ALLOCATED Th FT13P001
1EP2371 o060 ALLOCATFD TO FTOSFOOQ
T1EP142] » ITEP WaS EXECUTED = COND CODE 0000

1EF20881 8Y97430406,7T002138,RV000,ERTHACKL ,GOSET PASSED
1EF2831 vOL 8ER NOSe ACS001,

1EF205] Ca61002,ERT01,LO6DATYA KEPT
1Er208] VOL 8ER NOSw AVCOlS,

1Er28s! 8Y874046,7002138,RVO00,ERTHACKL ,R0000040 DELETED
1EP2091 VOL 3ZR NOSwe ACS000,

1Er2081 SY8Ta0usb, 7002138, ﬂvooo.znvnnch RO0000OY DELETED
terFRest VOL SER NOS= AC3001,

1EP28S1 LANUSE KEPT
1EP20S1 VOL SER NOSs AIRMAP,

1EP3ITIL sYEP /GO / START 74046,0048

1EP3741 STEP /60 / STOP  Tu0aé,0048 CPy OMIN 10,Q88EC MAIN 180K LCS ox
g L1 8Y3743046,7002138,RV000,ERTHACKL ,GOSEY OELEYED

1erRes: VUL 3BR NOSm ACSO001,
IEPSTS]  JOB /ERTMACKL/ BTART 7a04é,0047
TEP3761 JOB VERTHACKL/ STOP 74046,0048 CPu OMIN 39,923¢C

Figure 34  LANTRAN Test Case 3 Printed OQutput
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BEGIN LAND®USE DATA ANALYSIS & TRaANSFORMATION PROGRAM VERSION 1¢1 LEVEL 721220 RUN 1058
TABLE COUNT® 38

19 1056 LAND®USE DATA ANALYSIS3 & TRANSFORMATION PROGRAM VERSION 1,1 (721220) 1S FEB 1974 PAGE 1
L L T L T T L R Yy Y Y Y T e R ]

PARAMETERS LANTRAN MODE | LAND USE ALLOCATION

SCALE UNITs 1,000F 03 MFYFRS

GRID DRIGING 578,000, 4520,000 UNITS

GRID DIMENSINNSE S CHLLI(X) RY 3 CELLS(Y)

CELL DIMENSINNS(UNITS): 1,00(x) BY 1,000y)
OQUTPUT TaAPEs 13

MIN, RAD%e#2m |,000E®0d UNITYwa2

19 10Ss LAND®USE DATA ANALYSIS & TRANSFORMATION PRNGRAM VERSION 1,1 (T21220) 15 FEB 19740 PAGE P
AR AR RN AR R R R DRI R AR R R R A AN A S AR PN R A AR SR AR AN RO NN AN SR RARAA R AR R AR N IR AR AR R RN R AR ARG A RSN AR ARANAARSRNRARN SN RRRRRdRRRORAdban
FIGURES LANTRAN MODE 1 TEST CASE #3 {UNIT §)

FIGURE 1 TYPEL A 1Dy 1 coptt ROY AREA 3eRESIOENT,
VERTEX X=CONRD  YelQONRD
1 581,800 4522,000
2 582,500 4521,797
3 582,%00 4521,000
a 381,500 u4S21,000
S 581,800 4%22,000
CENTRNID §82,052 4S521,426 TNTAL AREAm 0,779
FIGURE 2 TYPEL 4 1D 1 CUDEY ROY AREA 8SeRESIDENT
VERTEY X=COURD  Y=COORD
1 581,000 4520,500
2 582,000 4520,%00
3 581,600 4520,000
4 581,000 4520,000
) 581,000 4520,500
CENTROID 581,408 4520,270 TOYAL AREAs 0,400
FIGURE 3 TYPEL & 1D 1 COnEY R1Y AREA GoeISLAND RES
VERTEX X=CODRD  Y=COORD
1 880,100 4521,500
2 580,900 4521,500
3 880,900 4520808
[ 580,100 452n,898
S 580,100 4521,500
CFNTRNLID 580,500 4521,199 TOTAL AREtAs 0,481
FIGURE & TYPEL A IDd 1 CODEY R1Y AREA 49«ISLAND RES
VERTEX Y=COORD  YeCONRD
1 581,100 4522,297
2 581,800 522,297
s 581,400 521,598
q 561,100 4521,598
H 581,100 4522,297
CENTRNID 581,363 4S521,992 TUTAL AREAs 0,350
FIGURE S TYPtr P 101 1 CODEs I11 POINT 4T=8CHOOL /
VERTEX X«COORD  YeCOORD
| 580,700 4S21,098

Figure 34  Contd.
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LANDeUSF DATA ANALYBIS & TRANSFORHATION PROGRAM

veRgIoN 1,1 (721220) 15 7EB 1974 [21:{4 3

R R RGN RN AR R RS AR R R OO RN AR A AR R R AN RN AN ARG RN NN OO RN R AN AN RSN OANO IR0 NRNENONAOIONAERANIRNARANGIN0B000N0RCNERSOA.

19 (0%s
FIGURE [] TYPEY P 101 1 €0oer 1114
VERTEX XeCOORD YaCOORD
1 581,300 4%21,699
FIGURE ¥ TYPE) P 10t 1 CODEY 132
VERTEX X«CODRD  YoCDORD
1 581,400 4521,098
SIQURE & TYPEL P Dt H cooRy 113
vERTEX X=COORD  YoCOORD
1 881,300 4521,098
FIGURE ° TYPE) P 10t 1 copEe €14
VERTEX XoCOGHD  YeCONAD
1 880,100 452,098
FIGURE 10 TYPEL P 1D CObEY C1)
VERTEX KeCNORD  Y=COORD
1 581,200 4522,199
FIGURE 11 TYPEY P 101 COpE: €11
VERTEX XeCOORD  YeCOORD
1 SA1,000 u$20,797
FIGURE 12 TYPEL A 1Dy coper t12
VERTEX XeCOURD  YaCNDRD
1 581,000 4521,000
2 581,500 4521,000
3 581,500 520,500
4 881,000 4%20,500
5 $81,000 521,000
CENTRNID 581,250 4520,750 TOVAL ARFAs
FIGURE 13 tYPEr P 1D CupfFr €12
VERTEX X«CONRD  YoCNNRD
1 SB1,000 4S520,797
FIGURE 14 TYPEL P DY CODEs Ry}
VERTEX X=CUURD  Y=(NORO
1 561,000 4520,797
FIGURE 15 TYPEL P 104 caoti Ryt
VERTEX X=CUNRD  Y<COORD
1 581,600 4522,%98
19 1048 LANDeyUSE DATA ANALYSIS 8 TRANIFNRMATION PROGRAN
lnlaa.n...an:.-.n'nn-ca.nn.tt-l'n.tnotﬁantn..--n-na-nnnnantn.nt.n.-....nnttn'hal.-ntantantnn.-n.---
FIGURt }& TYPEY A IDy COBEY €31
VERTEX XeCOORD  Y=C£0DORD
1 79,000 4521,297
H 579,500 521,098
3 579,500 4520,500
[ 579,000 452,500
5 579,000 4S21,297
CENTRDID 579,238 4520,848 TOYAL AREAC
FLGURE 17 TYPEL & 101 CODEr €3}
VERTEX X=CONRD  YoCONRD
1 580,000 4520,797
2 580,500 4520,797
3 580,500 4520,000
o 580,000 4520,000
H 580,000 4%20,797
CENTROID $580,250 0520,198 YOTAL ARtAe
FIGURE 18 TYPEY P 104 CODEs €31
VERTEX %eCOORD  VoCOORD
t 579,500 4521,000
FIGURE 19 TYPES & 10s 1 capks c21
VERTEX %<CUORD  YoCOORD
1 381,500 4S23,000
2 582,000 4%23,000
3 582,000 4522,300
4 583,500 0522,900
5 581,300 6%523,000
CENTROID 381,730 4%522,750 TOTAL AREAs
FIGURE 20 TYPEL 4 103 CODEY 942
VERTEX XoCODRD  YoCOORD
1 380,300 4523,000
2 563,300 432%,000
3 s81,500 4522,900
] 580,300 4322,500
5 860,900 4323,000
CENTROID 581,000 4522,780 1074l AREAe
FIGURE 2} TYPER A 10e CODEs Ba%
VERTEX X=C00RD  YoCOORD
1 580,500 a326,797
2 381,000 820,797
3 381,000 0520,000
Figure 34
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POINT S0«BCHOOL /
POINY 133e8CHOOL
PDINT 1a908CROOL /
DO%NV 4BeBUDINESS
POINT F1oBUBINESS
POINTY

103c1Re2 NEIGH

AHEA 1020BUIINRES /

0,230
PAINT 130=BUSINESS /

POINT (36alRe2

7/POINT// [Re2s

4 PAGH q
essncnpoancenssasae

VERSION 1.1 (Y21220)

AREA 37<BUIINENS

0,349

AREA 38~BUSINESS

0,398

PUINY 1410RERAYS

AREA 200MOYTEL WWY

8,250
AREA QuDYTRBUTN

0,500
AREA 380RFSEARCH

Contd.



19 1058 LAND®USE DATA ANALYSIS & TRANSFORMATINN PROGRAM VERSION 1,1 (721220) 15 FEB 1974 PaGE L
R A RN AR AN AN N R AR AR AR N R RN RN RSN AR AR AR RO R AR N AR AR RS RA RSN OAR A IR RN RN AN AN CARRRRATACAARADORTEARNARERERARAARIS

4 80,500 4520,000
5 580,300 4s2n,797
CENTROID 580,750 520,398 YNTAL ARfAs 0,398
FIGURF 22 TYPEL A 100 conts 174 AREA G2«CULTURE CTR
VERTEX ¥wCOORD YaCONRD
1 $79,500 4520,898
2 580,000 4520,898
3 580,000 4520,500
4 579,500 4520,500
S 579,500 4520,898
CFNTROJD 579,750 4S2n,699 YTOTAL ARFAe 0,199
FIGURE 23 TYPEr 4 10 [ cobty 190 AREA 98-8PClAL USE
VERTEYX ¥aCUNRY Yl NORD
1 581,500 521,000
2 582,500 4521,000
3 582,000 4520,500
4 SAL,5%00 4520,500
S 581,500 4S521,000
CENTRNID S81,AN9  4S20,777 TOTAL AREAs 0,378
FlGuRrt 24 TYPEL A m comnEr 110 AREA 2aTRANY CTR
VERTEX Ye(OORD Y=CNNRD
1 s19,000 4820 ,500
? 8A0,000 4520,500
3 SB0,000 4%20,000
4 570,000 4520,000
s 79,000 4520,500
CENTROID 79,500 4S20,250 TUTAL AREAs 0,500
FIGURE 25 TYPEE & 0 CONEr Y20 AREA 1=AIRPORY
VERYEX XaCHiiRD YaCJINRD
1 579,600  4523,000
2 580,500 452%,000
3 SR0,500 4522,500
4 579,000 4521 ,500
S S7R,500 4%22,000
6 570,600 452%,000
* CFNTRNID 579,549 4527,%uB TOTAL AHEAE 1,575
FIGURE 28 TYPES P 1D CInE: T30 PNINY 131eSPCIAL IISE
VERTEX X=CUNRD  Y«CONRD

1 578,500 4$20,500

19 1056 LAND=USE DATA ANALYSIS & TRANSFNRMATION PROGRAM VERSINN 1,1 (r21220) 1% FER 1974 PAGE [
.".ttlnﬁ.".l..l...t'.'.t.‘..til......lt...'.t..Q..‘..."l-'..t..Q......lQ...Q.‘..‘....lt.i....t..l.i.'.lt'lltt'..nt.'.'.'!..a

FIGURE 27 TYPEL P 10 CODE1 33585 POINT 201, INDUSTY
VERTEX XaCOOKD  Y=CODRN
1 442,500 4522,500

FIGURE 28 TYPEL P 1D COnEs S20u1 PAINT 273 INDUSTY
VERTEX XeaCUIRD  Y=rONRD
1 S82,300 4S22,699

FIGURE 29 TYPEL P 100 CUnk1 82041 POINT 274 INDUSY
VERTEY XxeCONRD  YaCONAD
1 82,500 4522,699

FIGURE 30 TYPEL P 1Dt COOE: 82041 POINT 323 INDUST
VERTEX X=COORD Y=CNORD
1 SR2,400 0522,699

FIGURE 31 TYPEL P 1D cCODEr 33585 ROINT 278 / INDUST
VFRTEX Xe«CNNRD  Y=COORD
1 SR?,100 4522,808

FIGURE 32 TYPEY P 10t CODEs 83585 PDINT 27¢ /s [NDUST
VERTEYX ¥ = CUURD Y«COORD
! 582,300 4%22,896

FIGURE 33 TYPEL P 101 CODEr 83543 POINT 324 /7 INDUSTY
VERTEX ¥eCUORD  Y«£OORD
1 582,200 4522,898

enas END OF FILE, TAPE 11 sese

Figure 34 Contd.
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19 109 LANDwUSE DATA ANALYSIS & TRANSFORMATION PROGRAM VERSTION 1.1 (T21220)
BRANER R ORDER R RN R RRAWERRARANANRAARERNAANNCRASNORARNR
VALUES LANTRAN MODE | TEST Caaf #3 (UNTT
VALUES BPECIFIED FOR FIGURESe~
FIGURE KFORM KLINK XRCODE XFACTR
t 1,500€ 01 0,0 0.0 0,0
2 1,%5008 0f 0,0 0,0 0,0
3 1,900€ 01 0,0 1,400 01 0,0
L} 1,900 Of 0,0 1,000E 01 0,0
] 6,000F 01 1,400F 01 0,0 5,0000001
] 6,000F 0f 1,400E 0% 0,0 3,0008=01
7 6,000F 0} 1,400F 01 0,0 0,0
8 6,900E 01 1,0006 00 7,000€ 00 0,0
9 1,900 01 0,0 1,100F 01 0,0
10 1,900E 01 0,0 141008 01 0,0
1 5,900 01 1,400E 01 1,400E 01 0,0
12 1,900F 01 0,0 1,300¢ o1 040
13 5,900 01 1,400E 01 1.800E 01 040
14 1,500 01 0,0 0.0 $,000Ew0]
13 8,000€ 01 1,800E 01 0.0 S40008 w01
16 1,900E 01 0,0 1,8008 01 0,0
17 1,%00¢ 01 0,0 1,800¢ o} 0,0
18 1,000t 0t 0,0 0,0 0,0
19 1,000E 01 0,0 0,0 0,0
20 1,0008 01 0,0 0,0 0,0
21 1,000E 01 0,0 0.0 0,0
22 1,0008 01 0,0 0,0 0,0
23 1,0000 01 0,0 0,0 0,0
24 1,0008 01t 0,0 0,0 0.0
2% 2,000E 01 0,0 0,0 0,0
26 2,000 01 0,0 040 0,0
27 3,000f 01 0,0 0,0 0,0
28 3,900€ 01 0,0 3,000t 01 0,0
29 3,900F 014 0,0 3,000F 01 0,0
30 3.000E 0} 0,0 0.0 0,0
31 3,900E 01 0,0 3,300E 01 0,0
(] 3,900E 01 0,0 3,300€ 01 0,0
33 3,000E 01 0,0 0,0 0,0
19 1056 LAND@USE DATA ANALYSIS & TRANSFURMATION PROGHAM VERSION 1,1 (721220)
RN ARE AR RN RAR R AR AN AR RS AN R R ARSI R R R R A AR R AR AR A AN AR AR AR R AR AR RN AR AN A AAR A AR RN AR AR A SRR AR AR SRR AR AR AN AR R AARRARNERARRRARARRAIRRIDERERS
ACTIVITIES ACTIVITY CODES TN BE USED 8Y COmPY & COMPS (wi) (UNIT
KEYeACTIVITY ACTIVITY ACTIVITY NAMES
ACTV Al A2 AQ
RO LUw OENSITY RESIDENT
18750,000 10,000 1,500 0,0
(38} ISLAND RESIDENY
7500,000 50,000 0,500 1500,000
1t PRIMARY SCHNONL
15000,000 25,000 0,480 0,0
112 SECONDARY 8CHOOL
15000,000 30,000 0,200 0,0
1 NEIGHB ,COMMERCIAL
16,250 0,500 1,000 0,0
12 COMMUNITY CNMMERC
16,250 1,300 1,000 0,90
c21 HOTEL WWY COMMERC
16,250 35,000 0,750 0,0
t21 (31} BERRYS CREEK COMMERC
16,250 35,000 0,7%0 0.0
LTH DISTRIBUTION
12,500 30,000 1,000 0,0
889 RESEARCH
20,000 25,000 1,000 0,0
m CULTURAL CTR
12,500 40,000 1,000 0.0
2 190 SPECIAL uSED
12,500 30,000 1,000 0.0
T10 TRANSP CTR
12,500 40,000 1,000 0.0
120 AIRPORY
0.0 0,0 0,0 00
T30 PARKING LOT
0,0 0,0 0,0 0,0
439 INDUSY
27,500 40,000 1,000 0,0
Figure 34 Contd.
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19 1086 LANDOUSE DATA ANALYSIS & TRANSPORMATION PROGRAM VERSION 1,0 (721220) 15 FED 1974 PAGE 9
e L L L L R L e T T T T T T T Y L PP TP T P

s39 33588 INpuUST
27,500 40,000 1,000 0,0 0,0
38 82041 INDUST
27,500 40,000 1,000 0.0 0,0
19 1056 LAND=USE DATA ANALYSIS L TRANSF(IRMATINN PROGRAM VERSION 1,1 (121220 15 FEB 1974 PAGE 10

AR AR R RN AR R AN AR R AR A AN R R R AR R R R AR R R R R A A AN AR NS A RN AR AR R AN AR AR AR AN R N RN R AR RN AR A AR R AR AN AR NN AR AR N RN ARSI RN O RO RR R AR Ry

VALUES LAND USES=<RESIDENTIAL ’ CUNIT  §)

VALUES SPECIFIED FOR FIGURESw=

FIGURE RO1 “iy
19 1058 LAND®USE DATA ANALYSIS R TRANSFORYATION PROGRAM VERBION tel (721220) 15 FER 1974 PAGE 1
AR N AN R AR R AN AR O R AR AN R AR PR R R R A R A AR I N R R AN A AN SR AR AR AR R R RN A AR A AN N AR AN AN AN AR AR R RN R AN AR AR AR RN AR AN SN SARA R AR RARORAANRARR RN
LAND USF OPERATIONS (UNTT  5)
COMPUTATIONS PERFOMMED HY ROUTINE 5

*¢xo3UBROUTINE COMP

IFVIN 1FVOUTY {INTT JUNIT
0 0 12 13
oW noa DFPANT 1P0RM
0,0 0,0 0,0 [
NAM
ROY Ri1
CONSTY
1,000 2,000 8,0 0,0 6,0 0,0 0,0
T1PUNCH PLAND SEASNN
T 3 AMNUAL

wxas SURRNUTINE COMPY

ACTIVITY ARFA VALUE FIGURF
HOY 7,790E=01 1,000t 00
RO 4,0N0E=01 1,000 00 2
R11 4,813E=01 §,000E 00 3
Rt 3,u96F=0] 1,000E QO q
19 10%6 LANDSUSE DATA ANALYSIY & TRANSFORMATION PROGRAM VFRSION f.l (721220} 1% FEB 1974 PAGE t?
ARAR R R SRR R AR AR R R AN RO AR R R A R R A AT R AR AR SRR A R A AR N RN A AR A AR R AR AR R R AR AN AN R RN R AN AR SRR RO N R AN AAR N AN R AN AR RN AN R RE RN R AANARR TR AR N
OELFTE LASY RESIDENTIAL VARIABLE (UNIT §)
COMPUTATIONS PERFORMED RY ROUTINE [

aae2SURRNDUTINE COMP

TFVIN IFPVNUY UNIT JuNIT
0 0 12 13
ODw DDA DFPRHT IFURM
0,0 0,0 0,0 0
NAM
CONST
7,000 0,0 0,0 0,0 0,0 0,0 0,0
1PUNCH PLAND SEASON
T F ANNUAL
19 1056 LAND=USE DATA ANALYSIS & TRANSFORMATION PROGRAM VERSION 1,1 (721220) ‘15 FEA 1974 PAGE 13

AR R R AR AN A AR SRR AR AR AR R AR R R AR R AR R SR R AR AR N AR RN AR R AR AN O R AN AR R IR AR R AR AR AR AR RS AN AR AR AN RN R AN R R RGN ER AR NANRAR AR R ARRA AR

VALUES LAND USE VARIAHLES (UNTT %)

VALUES SPECIFIED FOR FIGURESe=
FIGURE POP ACHOOLY s L1 842 cay
19 1058 LANDeUSE DATA ANALYSIS & TRANSFORMATION PROGRAM VERBION 1ol (721220) 15 FEB 1974 PAGE 14

R L R L e R Rt

VALUES LAND USE VARIABLES (CONT,) (UNIT $)

VALUES SPECIFIED FOR FIGURES==
FIGURE tyy T10 171 190 Y20

Figure 34 Contd.
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19 1096 LANDOUSE DATA ANALYSIS & TYRANSFORMATION PROGRAM VERSION 1,1 (721220) 15 FEB 1974 PAGE 15
L T R L T Y R L e P R R T T )

NONSREZSIODENTIAL LAND USES (UNIT %)
COMPUTATIONS PERFORMED 8Y ROUTINE ]

#eesBUARQUTINE CONP

trvIN trvout  uneY JUNLT
o 0 $3
oow DDA OPPRNTY 1roRn
0,0 6,0 0,0 0
NAM
s 389 242 tey 3% Tio 1
CONSY
1,000 7,000 0,0 0,0 0,6 0,0 0,0
IPUNCH PLAND SFABDN
T F ANNUAL

a2 2w SUBROUTINE COMPS

19 105¢& LAND=USE DATA ANALYSIS & TRANSFORMATION PROGRAM VERSION 1.1 (T21220) . 15 FEB 1978 PAGE 16
.tt.it.t't!.!..tt.lnlt....ltﬁtt'.'ﬁttl'tt..".'tiﬁ.i'-t.lt'i..'ttﬁ!t'..ti.t..-'tlt.ttt'.'.t"".t.tlt...Qtttll.ll.l..h.lnt'l‘!.t
aneaRECNDE
IREY  CODE KFORM xRCODE AREA(KRCODEY AREACIREP)
3 RY 19 10 4,81279E=01 G,81279F =01
4 Rig 19 14 8,%0889Ee01 3,00409¢C001
9 Ciy 19 1! 0,0 2,0
10 C11 19 1 0,0 0,0
12 €12 19 13 2,%50000€w019 2,5%0000£0014
16 €34 19 18 3,866338001 3,48633€001
17 €34 19 18 T,47070Em01 3,98a038¢E~01
ACTIVITY AREA VALUE FIGURE
RO} 7,790F«0) 1,000¢ 00 1
ROY 4,000E=01 1,000F 00 2
€3t 3,486€=01 1,000F 00 16
(4 1 3, 084801 1,000k 00 1?7
cal 2,500E-01 1,000F 00 19
sq2 5,000E«01 §,0008 00 20
3489 3,984E=01 {,000F 00 21
171 1.902Fe01 1,000 0O 22
190 3, 750E=01 1,000 00 23
T10 $,000Ew01 §{,000E 00 a4
120 1,57%F 00 1,000 00O 258
33585 4,052E002 4,052k%02 27
32041 4,052E=02 4, 0852E=02 28
s2041 U,052E#02 4,052E=02 29
8358% 4,052Ee02 4,052E«02 3t
83585 4,052E%02 4,052F=02 32
FIGURE AREA Al AS POPULATION DENSITY
1 7,790t =01 10,00 3,50 6,728¢ 03 8,637C 03
H 4,000E=0¢ 10,00 3,50 3,455E 03 8,637F 03
3 4,813F=04 50,00 2.%50 1,488E 04 3,088¢ o¢
4 3,096E«0) 50,00 2.%0 1,079¢ 04 3, 0058 ou
AREA A2 Al A22 XFACTR 8CWDOL CHILDREN DENSLITY AREACIREF) FIGURE
B8,309Eep} 0,50 50,000 0,4500 0,5000 1,154€ 03 1,152 03 1,0008 60O L]
B,309E=01 0,50 $0.000 0,4%00 0,5000 1,1948 03 1,193 03 | ,000F 00 [
8,309F=01 0,50 50,000 0,2000 0,0 1,02%¢ 0) 1,025F 03 1,000F N0 7
1.790Ee01 1,59 10,000 0,2000 0,0 8,770F o2 S.,767F 02 1,000F 00 L]
.:: .:255 i LANDOUSE DATA ANALYSIS & TRANSFORNATIUN PRDGRAM VERSION 1.1 (Y21220) 15 FER 1974 PAGE {7
[ ] LT} .t.t-n.tQl-.lﬁ-qttQ't!‘.n.tll..ttttt'tt...l'!..i..tit_...l‘lt......lt.tt'.t.!..t'.‘..tlit.!t..-.t.l'.n'itl..t!llll‘
NDON=RESIOENTIAL LAND LSER (EONT,) CUNIT 8)
COMPUYTATIONS PERFORMED BY ROUTINE s

**esBUBROVUTINE COMP

1PVIN 1FvouT uNtY JUNTT
0 0 1 13
POM noA DFPRAT 1FORN
0,0 0,0 0,0 0
NAN
1% 120
CONSY
10,000 3,008 0,0 0,0 a,0 . 0,0 0,0
1PUNCH PLAND SEABON
' ’ ANNUAL

*2aeSUAROUTINE COMPS

Figure 34 Contd.
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ALLocarion

056 LANDSUSE DATA ANA

LA AT Y TR YT Y

MODE t LAND UBE ALLOCATION

FIGURES ALLOCATED TO GRID BY MODE

VARIABLE NAME(S8)) rar
IX » 1Y

FIGURE  TYPE
1 1y
2 .
] }
L] A
5 [
L3 »
7 [
8 P
[} ®
19 1058 LAND=ULSF

LTI TYY T I T Ty

10

15

17

4 2

3 2
TOTALS

4 1
TOTALY

3

1
TOTALS

')

'
T0TALS

1
2

2
3

3 2

TOTALS

u
TNTALS

4
THTALS

“
TNTALS

3

DATA ANALYSIS & TRANSHAMATION PRIIGRAM
SRORARBEANSNARCARRAC I IERANN

TNTALS

L)
TOTALS

3

[’
TOTALS

4
mraLs

3

e

2

e

2

3

1

1

4 1
TOTALS

3

4 1
TOTALS

CHNULY
EXTENTY

T.790Ew01
0,344%
044347
1,0000
4,000L001

0,000
1,0000

4,813Fa0
0,0813
0,4000
1,0000
S,U9nEwD]
0,1670
0,182h
1,000n0
1.000F 00

1,000F 0O
t.,900n

i."%0 00

1.000¢ 00
1,0001

1,000fF 00

1,000E Ao
1,0000

1,000 00

1,000 o
1,0000

1,000 00

1,000 0O

1,0000 0,0
1,000t 00 0,0
1,000€ 00 0,0
1,0000 0.0
1,000F 00 0,0
5,000Faf] 0,0
S,000F=01 0,0
1,0000 0,0
2,500Fe0] 0,0
0,250n 0,0
1.,0000 8,0
1,000€ 00 0,0
5,000fe01 0,0
$,000¢e01 0,0
1,0000 0,0
1,000F 00 0,0
9,000Fea01 0,0
§,000€m01 0,0
1,0000 0,0
1,000€ 00 0,0
1,000 00 0,0
1,0000 n,0
3,4R0E=01 0,0
0,2500 0,0
[ LLYY 0,0
1,0000 0,0
$,9ua01 0,0
0,3084 0,0
140000 0,0
1,000€ 00 0,0
5,0006e01 0,0
5,000Ee01 0,0
1,0000 0,0
2,5002e01 0,0
0,2500 0,0
1,0000 0,0
Figure 34

RO1Y
poP

8,687
?2,9741
3, 7588
5,728
8,637€

3,455€
3,498€

3,08S¢E
2,501¢
1,234E
1, UASE
3,085F
S.152E

S4633E
1.,078E

no0

SIS & TRANSFNAMATIUN PROGRAM
L T Y T R L L e T L R Y Y T R L P R R LR e A L L

03
0}
03

03
03y

03

04

03
0}
nu

193

VERSION

s
SCHOOLS

1,153¢
1,153€

1,193

14153F
1,183%¢

1,025€

1,025
1,025¢

S,767F

S, T87¢f
S,767¢

0,0

0,0

(3]
[)

03
03

03
03

02

a2
6?

VERSION

ResnmnanccacgRRantrIe

1o1 (7R1230)

15 FEB 1974 PAGE 18
ARROARAERONRARNINENAREDS

vt 5
ROY ]
1.,000E 00 0,0
J,a3e01 0,0
A,347E001 0,0
T.790Le01 0.0
1,000 00 0,0
4,000Ew01 0,0
4,000601 0,0
1,000F 00 0,0
8,12%=02 0,0
4,000E=01 0,0
4,8138=01 0,0
1,000E 00 0,0
1,670E=01 0,0
1,026F=01 0,0
3,U98Ee01 0,0
0,0 0,0
0,0 0,0
0,0 a,0
0,0 6,0
0,0 n,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 a,0
0,0
0,0
0,0
0,0
(r2122n) 1S FFA 1974 PAGE 9@

asessanng

0,0
0,0 0,0
0,0 0,0
[N 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,6 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
6,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
Contd.

I Y P P P T R LT R

0,0
0,0
1,000F 00
2.500Ee01
9,863Ew02
3,486Ee01
1,000€ 090

3,980Em01
3,984E=01

2,500Ee01
2,500E=01
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19 108 LAND@USE DATA ANALYSIS b TRANSFNRMATION PROGRAN VERSION 1,1 (721220)
RN ARE AR ARG SR ERNACAARARIRESRREARRERANRERARAREANRROARRARANRRRARRaARARARRRARRNGRARRARRIRORENRS
20 A 9,000F003 0,0 0,0 0,0 1,000€ 00
3 3 0,2%00 0,0 0,0 0,0 2,500E001
4 3 0,2500 0,0 0,0 0,0 2,5008=01
TOTALS 1,0000 0,0 0,0 0,0 $,000800¢
21 [ 3,980€01 0,0 0,0 0,6 L.000¢ 00
3 1 0,384 0,0 0,0 0,0 1,984L<0)
TOYALS 1,0000 0,0 0,0 0,0 3,9848e01
22 A 1,9926e01 0,0 0,0 0,0 1,000 00
2 10,1992 0,0 0,0 0,0 1,992E=01
TOTALY 140000 0,0 0,0 0,0 1,9928e01
23 A 3,7%502=01 0,0 0,0 0,0 1,000E 00
L] 10,2500 0,0 0,0 8,0 2,500Le01
s 1 0,12%0 0,0 0,0 0,0 1,250E=01
TOYALD 1,0000 0.0 0,0 0,0 3,750E001
28 A 5,0002=01 0,0 0,0 8,0 1.000F 0D
] 10,5000 0,0 0,0 0,0 5,000E=01
TOTALS 1,0000 0,0 0,0 0,0 §,000F=01
25 A 1,575€ 00 0,0 0,0 0,0 1,000E 00
1 20,1250 0,0 0,0 0,0 1,350€w01
2 20,1878 0,0 0,0 0,0 1,875¢w014
1 30,1137 0,0 0,0 0,0 1.137€001
H 30,8156 0,0 0,0 0,0 8,1%6E201
3 5 0,333 0,0 0,0 0,0 3,333E=01
T07ALS 1,0000 0,0 0,0 0,0 1,575¢ 00
26 » 1,000F 60 0,0 0,0 0,0 0,0
1 1 1,000E 00 0,0 0,0 0,0 .0
T0TALS 1,0000 0,0 6,0 0,0 0,0
27 ’ 1,000 00 0,0 0,0 0,0 Q,052E«02 °
s 31,0008 00 0,0 0,0 8,0 4,052E»02
T0TALS 1.,0000 0,0 0,0 0,0 0,052E=02
28 ’ 14,0006 00 0,0 0,0 0,0 4,0852F002
S 3 1,000F 00 0,0 0,0 0,0 4,052¢002
™TMTaLS 1,0000 0.0 0,0 0,0 4,052£002
29 [ 1,0006 00 0,0 0,0 0,6 4,052E=02
5 3 140006 00 0,0 0,0 0,0 4,052F=02
TOTALS 1,0000 0,0 0,0 0,0 4,052€202
K]
19 1058 LAND®USE DATA ANALYSIS & TRANSFORMATIOUN PROGRAM VERBION  f,1 (721220)
RARAE RO G AGRANSEASARN SRR RAANSRE RN A SN N ARG AR RS AR AR RN R AR AN SR AR R AR AR AR AR A AR A SR O RARARR AN R AR RS ARARSRAACARARAOR AR ARNREARARROIRNARTIRSA
3 ’ 1,000 00 0,0 0,0 0,0 4,082F+02
] 3 1,000F 00 0,0 0,0 0,0 4,052€=02
TOTALS 1,0000 0,0 0,0 0,0 a,0826-02
32 [ 1,000E 00 0,0 0,0 0,0 4,052E002
s $  1,0002 00 0,0 0,0 0,0 u,052€-02
0TALS 1,0000 0,0 0,0 0,0 0,0326002
19 10%6 LAND=USE DATA ANALYSIS & TRANSFORMATION PROGRAM VERSION 1,1 (721220)

GRID LIBTING FOR VARJABLE POP

1 2 3
3 0,0 0,0 0,0
2 0,0 0,0 12339,83
1 0,0 0,0 2%06,53

19 1056

RN A RSB N ARAARANREIRSA GO AN ERARNARSRanaRaRAadken

[
Se32,62
8125,72

3a54,63

LAND=USE DATA ANALYSIS & TRANSPORNATION PROGRAM
FRER RN RRA SR A R R AR AR C AR RCRARRRESNAARCRRRARRARRCARIARRRRNSAREN

GRID LISTING POR VARIABLE SCHOOLY ¢

t H 3
3 0,0 0,0 0,0
2 0,0 0,0  1153,39
1 0,0 0,0 0,0

1* 1056
PHENRIEANECANNRRRENRENCENARANS

GRID LIATING FOR VARIABLE oY

1 H 3
3 0,0 0,0 0,0
2 0,0 0,0 0,a0
1 0,0 0,0 0,08
Figure 34

4

0,0
2758,3%

0,0

LAND®USE DATA ANALYS]S & TRANSFORMATION PROGRAM
"aepanesasNes

Contd.
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s
0,0

3750,6%
0,0

VERSTON

s
0,0
0,0
0,0
VERSION 1,1
ARRAARRS

(721220}

tyz21220)

15 FEB 1970
AR AR N AR SRR A AR A AR A RN RS R AR AR R R AR AR AR AR RN RO AR RN EA RN R R AR R AR AR AR AR ARG RN AN RN AR ER AR AAR A SRR AR R RS ARSI R RO R AN RN NS

15 FEB

15 res

CRNRGNRORANSRREIRRRDEL

1974
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19 10%

19 1096

CELL COUNT?
vVALUE)

MAXTMyMy
MINTIMUME

19 1056

LAND®USE DATA ANALYSIS & TRANSFNRMATIUN PROGRANM
A L L R S T L L L I L R T T T

GRID LISTING FOR VARIABLE §

3 0,11 0,82
2 0,13 0,29
1 0,0 0,9%

LAND®USE DATA ANALYSIS & TWANSFORMATION PROGHAM

Ly L L L Y T R Y]

0,80

GRID PLOY FOR vaRTABLE POP

0,0 0,0
n,00 1S 1.00
0,00 0,15

LANDe(jSE DATA ANALYSIS & TRANSFORMATION PROGRAM
L T R L T T T Y E N Y]

GRID PLNT FNR VARTABLE SCHONLY ¢

SARAARARAN
[ LITLLELLL]
0000ARERHA

CELL COUNTI
VALUE)

MAXTMUMY
HINIMUME

13 0 0
0,0 0,0 0,0
0,00 6,18 1,00

0,00 0,19

“
agEes
XEES
nEEne
asECE

o
0,0

10,00
1,00

Figure 34

0,30
0.0
0,2%

s
reees
[X2221
srees
*eebe

[
0,0

50,00
1n,00

(22241
tee e
(L4444
*Er e

0,0

50,00
10,00

Contd.

VERAION

0:%0

0,0

0,13

.6
XXXxX
XXNXK
XXXXX
XAXKX
[}
0,0

300,00
50,00

&
XxXxxy
XAXXY
XXARNA
XXXXX

1]
0,0

300,00
50,00

195

VERSION

7
Qnooo
noonu
anoeo
[elaleleld]

4
0,0

10006,00
300,00

VERSION 1.1

1
noooo
noooo
000n0
anana

0
0,0

1000,00
300,00

1!

1,4

(y23220)

(721220}

L]
[L111}
[ LLLL]
[ LLL]}
op8ss

1
2506,53

3000,00
1000,00

(721220)

2
3908,75

3000,00
1000,00

2
7209,28

$000,00
000,00

5000,00
3000,00

15 FEB 1974

1S FERA 1974

3
2609A8,17

$000,00

15 FEB 1974

5000,00



19 109 LAND®USE DATA ANALYSIS & TRANSFORMATION PROGRAN VERSION fe1 (T21220) 19 FES 1974 PAGE 28
AR AR AR AE IR R ARG AN AN A AR AN AR S AR AR SRR R AAN SRR A AN AR A A NSNS RN AC R AN A G R R AR AA NP AR R IR A ARG C RN BN AR AR RANANARARAGNAN GNP RS QAN GERRERIRRY

GRID PLOT FOR VARIABLF RoO1 '

1 2 3 [] 5

LEVEL DEBIGNATIONS,,,

1 é 5 ] 7 ]
veeee teess AXRXX 00000 uBsae
vease seasy XXXXX 00000 ansss
veewe LX222) XXXXX anaae [ L1 10
veens treee XANAX 00000 LLL11]
CELL COUNT: 9 0 0 [ 0
VALUE} 0,0 0,08 0,0 0,0 0,0 0,0 0,0
MAXTMUME 0,00 0,18 16,00 50,00 300,00 1000,00 3000,00 5600,00
HINIHUMY 0,00 1,00 10,00 50,00 300,00 1000,00 3000,00 5000,00
19 108e LANDOUSE DATA ANALYSIS L TRANSFORMATIUN PROGRAM VERSINN 1,1 (721220) 19 FEB 1974 PAGE 29

AR RN AR N AR N RS R R AR AN AR RN RN AR AR R AP AN AN AR AN AR N AN AR D RN AR A A A AR A NN SR AR A A RA A AN SRR AR AR A ARSI R AR AR AR NP AR RRARNGARASIORRASEARS

GHID PLDY POR VARIABLE 3 )
1 2 3 4 3 )
3 3
2 H

i s [ 14
XT3 AAXAX 60000
*reee AXAAX ooono
[XT227 XXXAX 0nooo
122213 NNAX Q6ono
CELL COUNT: L] L] 0 ]
VALUEL 0,0 6,0 0,0 0,0 0,0
MANTMUMS 8,00 50,00 300,00 1000,00 3600,00 $000,00
MINIMUME 10,00 6,00 300,00 1000,00 3000,00 000,00
19 10%8 LANDaUSE DATA ANALYSIS & TRANBFORMATION PRNGRAM VERSION 1,4 t(r21220) 15 Fe8 1974 PAGE 30
SRR R AR R AP SRR AN RO AR AN RN E A AR AN RN AR RS ARG A O R R RN AR R R AN N R R AN R EAN SRR RO IR AR NSRS A RN RSN SR AR AR ANO A AR O R R AR C R RRIINERNIRNAS
outeurt WRITE LAND USES TO UNIT 13 (UNTIT %)
GRID VALUES POR POP +»8CHOOLS ,RO1 .9

’
OUYPUT TO TAPE 13 BECINNING SEQUENCE NUHBER 10560010

END OF PROGRAN,

Figure 34  Contd.
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2.5.4 Test Case 4: Mode 2, Allocating

This test case is provided to supply a demonstration of how the Mode 2
allocation could have been used. The test case is not part of the system

runs to evaluate the Hackensack Meadowlands air quality.

Job Control Language

The datasets used are:
FT09, the run log accounting file.
FT1l is a temporary dataset used to hold the figures,

FT12 is a dataset which was provided for temporary storage.

Keyword Package Imput

The PARAMETERS package defines the grid to be identical with the grid
definition used throughout the test cases. The number of levels is set to
6, and the le§els are respecified.

The FIGURES is the figures for the test case land use.

The VALUES are the values used in the Model 1 emissions calculations.

A VALUES is provided to establish the variable WATER. This will be
used for an associated value for Mode 2 allocation. Values are provided for
figures 1, 3, 12, and 20.

The ALLOCATION specifies Mode 2 allocation, see Section 2.1.1 and Sec-
tion 2.2.7. N2 is specified equal to 1; only the selected figures will be
allocated. The next card is used to specify the associated variable WATER.
Finally, the list of figures to be allocated is given. Figures 3, 12, and

. 20 are to be allocated. No other figure will be considered in this allocation.
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The output on Page 9 indicates that the figures 3, 12, and 20 have been
allocated and gives the values for the three variables being allocated,
KLINK, KFORM, and KRCODE.

The resulting grid values are LISTed and PLOTted for the three variables.
This output is on Pages 10 through 15. The run has demonstrated how associated

allocation can be done and is terminated with and ENDJOB.
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Z/ERTHACKY JOB (AB202440000,ERTen, 101 o= MXEEFE, 21 0en
/7 NSGLEVELw)

/ePARME  COPIESROS
/¢ EXEC 'OHWLG,MRU!,LKED!'L!Y,lAP.LIS":"MUN.GOH“K,"' *
//LKED L BYALIN DD »

CHANGE INPUT(READER)Y

INCLUDE ERT(INPUT,INE,HEADR,FRRY,8EGND, TXLOC,BTABU, ICHAR,OPL
CHANGE INPUT(READER)

INCLUDE LAN{MAIN,BLOCK, INPARM, INFIGS, INPTS, FVAL8,PGRID, INGRDS)
INCLUDE LANICOMP, INAC,OUTS, PLANTM,PERTM, AL LNCF,ABEG)

e U103 XXy N

I

J/LKEDERT DD DINGERTI410,P9090000,ERTLIB,DIIPsINR .
//AKED LAN DD DSNELANTRAN,DISPSOLD,

7/ UNITaBYSRV,VOLR(PRIVATE, RETAIN, SERBATRMAP)

//00,FY09F001 DD DINBCAR1002,ERTO],LOGDATA,DISPRSNR,

/7 UNITeSYAPY, VOLE(PRIVATE,RETAIN, SERUAVCOYS)

//760,FT11P001 DD UNIT@BYSDS,SPACFE{CYL,1),

// DCRR(RECPMPVES,LRECLEGAD, B K8]2E0d480)

//GO,FTLRFO001 DD UNITEBYSDA,8PACFRICYL,1),

/7 DEORCRECFMaPB, | RECL®A0,BLKS12ZFREB00)

//60,FT05F001 DD o

PARAMETFRS LANTRAN MODE 2 ALLOCATION By Assnciavinfd
SINPUT .
NX®S,NY®3,0RIGIN®ST8,0,4520,0,

NLEVEb, LEVE,0001,10,+2%,,40,,55,¢70,¢

LEND
PIGURES LANTRAN MONE 2 TFST CASE
1 14 581,8 4522,0 1 01 AREA 3JoREAIOFNT,
2 s82,8 4521,8
3 582.% 4521,0
4 381,5 us2y,
% S81,A 4%22,0 ﬁn
2 1a s81,0 4820,.% t ROy ARFA 8SeRESTOENT
2 s82,0 4%20,%
3 58,8 u%20,0
a  s81,0 us20,0
S 581,0 4520,5
3 1A 88O, u%21,5 1 /1t ARFA dbel8l AND RES
2 580,9 4821,5
3 580,9 4%20,9
4 580,14 4520,9
S  580,% 4521.5
] 14 S81,1 ase2,} 1 RiY AREA 49«]81LAND RES
2 s81,A 1s22,3
5 581,4 0S21,4
a0 sAat, 6521,6
s 881,14 s>, 3
S 1P 580,7 a%21,1 1 11t POINT 4Te8CHNAL /
6 1P 581,3 as21,7 1 11 POINT Soe8CuNNL /
14 1P S81,4 4h2t,1 1 112 POINT 133e8CHNNOL
& 1P S81,4 529, 1 112 POINT 1uSescHnnL /
9 1P 880, 4521,1 1 c1t POINT GB=BUSINESS
10 tp 581,2 us522,2 r11 POINT S1eBUSINESY
1t 1P set,n 4%20,8 1 POINT 143eTRaz NELIGH
12 14 581,84 u521,0 €12 AREA 102BUSINESS /
?  581,5 4%21,0
3 581,5 4420,%
4 se1,0 4520,S
s 881, 4521,0
13 1P S81,0 w%20,8 c12 PNINT (30afUSTNESS /
14 1P S581,0 4s2n,8 R POINT 136mle2 /
15 1P 581,h 4522,6 11 7/POINT// TRe?/
16 14 879,80 45213 €3t ARFA 37=RUSINESS
2 579,% 4521,1
3 579,% 4520,5
4 579,60 45%20,5
s 8719,0 4s521,3
17 14 580,00 a%20,8 (31} AREA 38.BUBINESS
2 %80,S us20,8
3 580,5 4520,0
4 580,0 4520,0
S 80,0 a520,8
18 1P S79,8 4%21,0 (4.1} BOINT {41eRFRRYS
19 14 881,58 4%23,0 t c2 ARE4 20«HNTEL WMWY
2 582,.n 4523,0
3 582,n 4522,%
4 S81,5 4522,5
s 581,5 4523,0
20 1A SBO,S us23,0 s42 AREA 4=DSTRBUTN
2 581,5 452%,0
1 81,5 4522.9%
4 580, u522.5%
S 580,% 452%,0
21 1A 580,58 us20,8 L1 AREA Su=REBEARCH
2 S8t,0 us20,8
Y 584,0 4%520,0
4 580,% 4520,0
s %80,S 4520,8
22 th 879,85 4520,9 1 AREA 02=CUpURF CTR
2 s80,0 s20,9 “
3 sa0,0 4s20,5
4 S79,% 4%20.5
5 579.9 seo,9
23 1A 581,S 4521,0 1 190 AREA 9R=SPETAL USE
2 582,8% 4s2t,0
3 582,60 4520,%
4 581,85 us20,% .
s 81,8 4%21,0 {
24 1A 879,0 4%20,% T10 ARFA 2eTRANS CTR
2 980,0 4520,%
3 %80,0 4520,0
o S19,0 us20,0
s %19,0 a%20,%
23 1A %196 4823,0 T20 AREA |=ATRPORY
2 58¢,5 as23,0
] 580,% asp2,%
4 879,0 as2t,S ’ -
s 878,% 4%22,0
6 579,8 4%2%,0
26 1P 578,58 u520,% T30 POINT 131=8PCIAL USE
134 17 982.% 0522,% . 33888 POINY 201 INDUSY
i 1P %823 asie,? 82041 POINT 273 INOUST
20 Ip %82,% 822,17 82041 POINT 274 INDUST
S0 1P %82,4 4822,7 s2041 POINY 323 INDUST
51 1P 582,18 (111 M 835688 POINT 278 /7 INDUSY
2 1P 382,8 ase2," 131588 POINT 279 / InDUSY
33 1P S82,2 as22,9 43588 POINT 324 / INBUSY
Q99999
vALUES LANTRAN MODE 2 TEST CaSE

KFORM KL INK KRCODE XPACTR
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LANTRAN Test Case 4, Deck Setup

Figure 35



[

L
1 19,
2 18,
3 19, 14,
4 1o, i te,
s 80, 14, 0,30
[3 60, 14, 0,80
7 60, 14,
(] 69, 1. T.
9 19, 11,
10 19, 1,
19 59, 14, 16,
12 19, 13,
13 9, 14, 14,
14 18, 0,90
195 80, 14, 0,50
16 19, 18,
17 19, 18,
18 10,
19 10,
20 10,
21 10,
22 10,
23 10,
24 10,
28 20, 4000008,
26 a0, 4500,
7 30,
28 39, 30,
29 19, 10,
30 30,
1 39, 33,
32 19, 13,
13 ¥,
99999
vaLues ASSOCIATED VARIABLE DEFINED
WATER
1 3
3 t,
t2 o8
20 b5
99999
ALLOCATION MODE 2 ALLNCATIUN C4SINCTATED VAR, 'WATERY)
MNDE 2 IKFORM KL TNk XKRCNOE
waAtTER
3 12 20
LISY KFORM XL INK KREONE
LY P ORM "L INK HRENDE
99999
ENDJND
7e20F
aw

Figure 35 Contd.
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//ERTHACKXY JOB (&A2 PulPA €, EQTwe, 101, e=u,MKEEFE, 21 Vonencanan,Us]10),XX,X JOB 18}
/7 MBGLEVEL WY

swePABMg COPTIFSINS ACLEPTED
7/ ENBE PORIWLL FoOn | viRut LFT MAR,LT8T),REGEION,GOB198K, TINE,GOn2

XX PRAC wbir: 00000010
XALKED FXEC FLURTF«l ,PaRMaIMAR, L ET, ]8T, X00000020
XX OFLINNe AL 00000010
AXSYSPRINT NO  AVSO.TRLPR, DLAW(LRECLS121,8LKAIZEN]BTYY), 00000040
TEFOSI] BUBARTIY :"1on UM e 8$YSAUTEA,DCOR{LREC,®121,BLKB1ZES{373),

XX “oACE®I{STY, (P4,4R)) 06000080
AABYILIA DD NANSUER{YS) FORTLIR,DISPRSHR nooonoen
XX e Afmneny RO IGLEP,ATSPEINR ANOGGOTH
XX$YJUTY DR~ Ut uNPACEa(CY ,(2,8)) 00000080
XX3YSLMND LD AN R T FuvyuATNY,UN]ITHSYSDA,DISPE(,PABS), 00800390
XX aPArh eIV, (15,,11) 80000100

J/LKED  SYSLIN D7 o

Z/7LKEDLERT DO DSumtkTun10,PO090000,ERTLIA,DISPEBHR
J/LXEC L AN DN CaNm| dnTRAN, DISPEID,

// UNITRSYSOV, VIl mfBATVA™F,PFTAIN, SEREATRMAR)
TEP2361 ALLUC, *010 pP™HAf <X (<ED

1EF2371 084 ALLNCATID "1 SYSPATNT

1EF2371 256 Ay CATED TN 9YSLIB

TEF2371 257
IEPP3ITL 283
TEP2371 25!
IFP2371 aed L LNLATED T RVYSLIN

T1EP2871 254 dU|NCATEN YO FOY

1eF2371 10Y ALLONATED 0 AN

IEF142T = 97FP wat FYPILTCN = COND CNDE 0000

Tove svayTt
Y trgysLenn

1EF 2851 EASBUN Salhdin 1] KEPY

1EF2851 VOL AF2 N7 Se arnfy,

TFP2ns] LAS PO VA LN 3 4 XERTY

reEFPasy un| s Npee afR1 NP,

1EP2a51 AYQTi L3, YT ERNT LVAND ERTHACKX ,RO002808 DELETED

1EPPRNT Vil NbR NORe 4£8002,

1Er 2851 SYST404S, TATIINT RVONG FATHACKY ,GNSET PASSED

1EPBAS T “ni SFR NHAs AFAN00Y,

TEF288T  ERTUALN,POQUNNEY ERTLIB XEPY

j{44 L1%4 VOL SER NN%s yNFROO,

1PFO3RKY fenTBam KEPT

1FFaag: CL AMe re o rsan,

1EPITY] 87 4 - S OevART Tu0ud, 1237 .

TEFITUT QTF7 2 4qF s NTOP TunaY 1239 CPy OMIN 20,668FC MAIM  9RK LCS ax
xXX60 FYET NoMas, wUD _SVELMND,CONDR(S,L T, KED) noo00i10
AXPTONFONY DD Sven i Tagek, DCHA(RECFMBFRA,LRECLW|33,BLKSTIZER]1%96) 00000120
TEPASY?T QURI™ " "1 "l o 4vanyTsA,DCBe(RECFuePBA,LRECL®133,BLKS]I2ER]1S9)
F/GN,BTAOPAT Y 5 T et iatA2 FRTOY,LOGDATA,DISPRSHA,

/7 UN[Tu8Y®OV VY g CVATF L RETATIN, SEREAVINISY
77G0,FTLIFACY % UNTYRAVRDA, SPACER(CYL, 1),

// DENm(RFCFMm: A7, BFCLwauR, ALXKSTZFRUU84U)Y
J/GNFTL26E001 DD LN TTeSY ANt , SPACER(CYL,L),

7/ UCRAB(QECFMaf: (GEf) A KL KSTIENEB00)

770N, ¥TORFOOL D .

1/

TEF23IAT ALLDC, 770 7FR”HafxX Gf)

1FP237Y 251 Al CATER YY) PGYwe DD

1EF2371 aAn OUATEDR T7) FTOAFOO]

TEFPSYY 1214 4| "CATIn Y FTO9F00]

1EF2371 2% LTTATES TN FYIIFD0Y

TEP237T 29V AL LTCATENR N FTL2F0N)

TEP23YI 2af Gl ATETENY T FYASEANY

TEFLIUPT » S°FP waQ »Y"POTD e COND CADE 0000

MiLLLH AVRT U N TNINT  RVAN0 L ERTHACKY GOSET PASSLD

1E728%1 vl NFR scem 4Tantt,

1EF24c] CehgnnY FOYAy | GDATA KEPT

TEr28%] vl 7P N avifile,

1EF2R8] AYSTUNGY, TATI25T , AVAND ERTHACKXY ,RONO2BOS NELETED

TEFAANT VL YFR NO4n ar8a0Y,

1EF2AKY 9Y8Tu0aY,"ATE2RT,NIN00,ERTHACKX ,ROBOQBAT DELETED

1FF2Ray VOl SFR NNYe ACANA2,

IEPITII ATEP /GO 7 $TANT 74043,1239

IEFPSTUY STFO /6N / §TOP  Tu0GY, 1240 CPU OMIN 07,4298C MAIN 172X LCS ox
TeErzase eY874043,TA?IIET ,RVA00, FRTHALKX ,6NSET OELETED

1er2as] VOL R%R HMNAe 4C3001,
T1EPITST  JNB /FRYMACKX/ START 74043,12317
T1EF3Te]l  JOH /ERTHACKY/ STOP  74043,1240 CPU oMIN 28,083EC

iigure 36  LANTRAN Test Case 4 Printed Output
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BEGIN LANDSUSE DATA ANALYSIS & TRANSFORHATION PROGRAM  VERSION 1,1 LEVEL 21220 RUN 1044

TABLE COUNTN 38

19 1044 LANO®USE OATA ANALYSI® & TRANSPORMATION PROGRAM VERSION 1,1 (721220) 12 PEB 1974 PAGE
S P T L T L I T T Y Y T R R L I L T TP ryeees

PARAMETERS LANTRAN MODE 2 ALLOCATION BY ASSOCTATION

SCALE UNITs 1,000F 03 METER]

GRID ORIGING  S78,000, 4§20,000 UNITA

GRID DIMENSINNST 5 CELLSEX) BY ¥ CELLI(Y)

CFLL OTWENSTONSIUNITS) ¢ 1,000(x) RY 1,0007)
DUTPUT TaREs O

MIN, RAD®#2e §,000ED4 UNTTS#ed

19 1044 LANDSUSE DATA ANALYSIS € TRANSFORVATION PROGRAM VERSION 1,1 (121220) 12 FER 1974 PAGE 2
AR SRR RN RN RO R AN R R AR ARN AR AR AR RN O R R A AN R R A AN AR R AN AR RN RO N R R AR AR AR AR R AR AR CR AR AR RA AR NS R G AR S AR I AR A ARRR RN ARNR A RN ESARA RO bR RANELS
FIGURFS LANTRAN MDDE 2 TRSY CaSP (UNIT %)

FIGURE 1 TYPEL & 101 1 CJoEe POL AREA 3«RESIDENT,
VERTEX XeCOORD  YelQORD
1 881,800 4%22,000
2 382,500 4521,7%7
3 $82,500 4521,000
4 581,500 4%21,000
5 qR1,800 922,000
ceENtRNID $82,052 u482),428 YOTAL AREAm 0.77¢
FIGURE H TYPEY A 10 1 CI0E) RO} AREA BSeRESIDENT
VERTEY XeCOORD  YelNNRD
t 881,000 4820, %00
2 982,000 4%20,%00
3 581,600 420,000
u 581,000 4%20,000
L} $81,000 &520,%00
CENTRNID 881,408 4820,270 TNTAL AREA 0,400
PIGURE 3 TPl A 103 1 COnEy RYY AREA QaelBLAND REB
VEARTEY XoCOaRD  YerNORD
1 580,100 4521,%00
2 80,900 4%21,%00
3 980,900 4S20,898
[ 880,500 4S2n 898
s €60,100 as2t %00
CENTROID 380,500 4521,199 YOTYAL AREAR 0,481
rPIGURE & TREy A 10y 1 €IDEe R§Y AREA Q9elSLAND MRS
VERTEX YaCDORD  YuCONRD
t 381,100 4522,297
2 881,800 4S22.2%7
3 $81,4600 [ ]

4 881,100 421,598
s 881,100 €522,200
CENTROID $81,363  4321,992 TOTAL AREAs 0,350
FIGURE % TYPEY P 103 1 conty 113 POINT 4YesCHOOL /
vERTEX XeCOORD  Y«COORD
1 380,700 4%521,008

Figure 36 Contd.
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19 10wy
Flount . Typgy P
VERTEY
1
FIoURE 1 TYOR) P
VPRTEX
1
FIGURF [} TYPEe »
VERTYEY
4
FIGURE 9 repry o
VERTEY
i
PIGURE 10 TvPL) P
VFRTEY
1
FIGuURf {1t TYepy »
VFRTEY
1
FIGuRF 12 TVPEy &
VERTEY
1
?
)
o
LY
CFutangn
FIGuRr 1} TYRFg P
vFRTEY
1
FIGURF 14 TYPEL P
VFRTEX
1
FIGURH 15 TYPEt P
VFRTPY

19 104u

101t

¥eCUNRD
sa1,100

m

YeL0NRO
Ay, un0

10t

YeCNORDH
881,400

bRl

¥eC0®D
380,100

10t

Yullften
51,200

™

Yol nONN
SA1,000

1y
L Yalal 12}
Ay, 000
at,500
541,890
LEEPETL
SA1, 00N
sa1,25%0

[B1)

100NN
Sat,000

1

Yol NN
381,002

™e

YalliuRn
LY TIY T

LANDeUSE DATAE ANALYSIS b TRANSPORUATION PROGRAM

P T Y L T Y P P T I Y I T Y

1 cIvhr 11y

V-t1nﬂ0.
us21,699

1 cer 112
Ye£DORD
4821008

1 CINEY 152

YeCOORD
4521,098

1 CI0ET C11

Ye INR0D
as21,008

caots C14

Yl IR0
4822,1909

cintr Ctt

Ye£NAD
us2n,707

cInEy €12

Y=CANRND
821,000
821,000
u%2Nn, 800
4s2a A0
4521,000

420,790 TOTAL ARRAR
canty €12

ve£nnEN
4s2n,797

CInEr A1}

Y=CO0RD
us20,797
CINEN 1Y

velNIRD
4822,59A

LAND®USE NATA ANALYSIS & TRANSFIGWATTION PRNGRAM

vVERSION f,1 (721220} {2 FER 1970 PAGE 3

AN REN B IR SRR NI RN NN IsRaRINENeARAOEerENARsRIORlcTItRY
POINT S0BCHONL /

SOINT 133e8CHONL
POINT ja9e8CxOOL /
PNINT UB=RUBINESY
POINT S1eBUBINESY
PNINT

{aJelRe? NEIGH

AREA 10R=RUBINEYS /

0,2%0
POINT 130AUBINESS /

POINT t3belle? /

7/POINT// TRel/

vERSINN 1,1 (T21220) 12 FEB 1974 »AGE (]

R NP A S e e A RN RN et Pttt NN e e A NN ear Rt et R e s aat AR AR reaat ettt teRNaiRratastRaatatsaRoaarthasaparrartenteatianies

FIGURE 14 TYPE) &

VFRTEY
1
2
*
§
k]
cENTONID
FIGuRE 17 TYPEL &

VFRTEY

AL AN -

cENTRAID
FIGURE 18 TYPE) P

VERTFX
1
FIGURE 19 TYPEL &

vFatey

MEwn -

CENTROID

FIGURE 20 TYPF; &
VERTEX

1

2

3

4

S

crNTanIo

riGumsg 29 TYrE) &
VERYEX

1

2

3

e cante €y AREL $70BUSTNESS
tefnnan YaCNORD
579,000 u4s21,297
579,500 4%21,0%8
19,016 uvan, 800
479,000 482N, %00
§79,000 451,297
§79,238 4820 ,A4A TITAL AQEAsw 0,349
0 CInEr C31 AREA 18eRUPINESS
¥=sCNNen AL 141l bl
8A0,000 4%20,797
SAD,%00 4820, 797
884,900 4820,000
$R0,0C0 a%26,000
a0, 000 4%2n,7e?
880,250 4S520,398 TOVAL AREAs O.I’G
10 CODEY C31 POINT j4{=fERRYS
YelNNAN YeCONAN
979,500 4521,000
1™ 1 CODEs C2t AREA 20eMOTEL HWNY
YaCOORD YeCONRD
<e1,900 082y,000
582,000 4%2%,000
542,000 4%22,%00
481,300 4%22,300
581,800 4%23,000
SA1,750 4522,750 TOTAL AREAS 0,2%0
1 cioeq 842 AREA GeDBTRBUTN
¥eCONRD YeCOORND
580,500 4%23,000
581,500 uS2%,000 !
SA1,500 4522 .%00
580,900 4S22,%00
$80,300 4%23,000
561,000 4%22,790 YOTAL AMFAw 6,800
100 CIokr s8¢ AREA SunESELARCH
XeCNNRD YeCQORD
980,%00 4920,797
383,000 49%20,797
381,000 4920,000
Figure 36 Contd.
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19 1044 LANDeURE DATA ANALYSIS & TRANSPORMATION PROGRAM VERSION 4,1 (721230) 12 ree 1974 PAGE S

anetnens sannceninsacnees taen deantrnan RENENRRNERANRNRANRENN ARG ARNARERINNARNRARAARRAASARAIIRSS

4 380,500 4%20,060
L] $80,%00 u%2n,TeY
cENTRNID 380,730 4S20,398 TNTAL AR 0,398
FIGure 22 TYPEy A 10¢ cooks 17y AREA AReCULTURE (TR
VERTEY YeCOORD  YeCONROD
1 879,500 4%20,898
2 980,000 420,898
3 $80,000 4%20,%500
[} $79,500 4%20,%00
L] ¥79,900 4920,808
CENTRNID 979,780 u%20,699 TNTAL sRCAw 0,199
FIGURE 23 TYPEL A 10t 1 cJotr 190 AREA 98e8PCIAL USY
VERTEX YaCONRD YafNQH
1 SA1,300 4921,000
2 $82,500 4%521,000
3 SH2,000 4920 ,%00
4 941,500  us20,%00
s 841,900 421,000
CENTRAID SA1,BA9 4820 _T17 TOTAL ARFAs 0,378
PIGURE 34 TYPEL & 10 caoer 140 ARLA 2=YRANY CIR
VERTEY Xxa( RO YeLDORD
' 410,000 420,300
H $80,000 4%20,%00
3 $A0,000 4320,000
u %79,000 4%20,000
s 479,000 4%20,%00
centantn 579,500 4%20,250 TNTAL AREAs 8,500
FIGuURE 2% TYPE) A 10¢ CINEN Y20 AREA i=AIRPORT
VERTEX XelNNRD  Yef,ANRD
1 579,600 u%23,000
2 $A0,500 us2y,000
3 $80,400 4%22,510
[ $79,000 452t,%00
5 578,500 4%22,000
5 LI9,A00 482y, 000
centTaNID 879,849 4%37 348 TOTAL AREAm 1,978
FIGURE 26 TYPEY P Hd) CIngr T30 POINT 131e8PCTAL USF
VERTEX YalNRN YeCINRD
1 $74,900 4520,500
19 1044 LANNDeUSE DATA 4NALYSIS & TRANBFORMATINN PROGRAM VERSION 1,1 (7121228 12 FER 19T eAGH 'y
AARANGANRRRASR L1 Y] AAARNOAB KRNSO PAANARAPRNARNARONRDED NERARDD ABARAARNAAIRARAGNRC RO RARNNR RN NS ROOAstRicantdstany
rigune 27 TYPEy P (LT £Inr1 83588 POINT 20y INDUST
VERTFX XeCHNRN  YeCNORD
t SA2,500 4%22,%00
riGuRt 28 TYPE: » fGT €I0E: 82041 POINT 27} INDUBRY
VFRTEX 1=CONRD YeCNORD
1 %A2,300 4822,490
FlGuURe 29 TYPEL P 101 CINEL 3204 PUINT 274 INDUBTY
VERTEX XeCONRD YeCONRO
1 582,900 4522,899
FIGURE 30 TYPFy P 0 CODE1 92041 POINT 323 INDUSY
vERtEY XeCOORD YeCOORD
1 S82,400 4522,86%9
FIGURE 3% TYPEL # 101 CODE) 8358% POINT 278 /7 INDURY
VERTEX XeCUURD  Y=CONRD
1 582,100 4822, 898
fFloure 32 TYPEr P 10¢ topks 81983 POINT 27¢ / INDUST
VERTEX XeLOOND YoLO0RD
1 582,300 4S22,898
fI0URE 33 AL I m cIpgy 39S POINY 328 / INDUSY
VERTEX AaCOQRD YeCOORD
1 $82,200 4$22,898

asea FND OF FILE, YARE 11 eenn
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vagursy

LA imaN AUUL .

1hw LAy

VALUES SPECIFIEN POR PIGUAES«e

riGuae KEaQu KL pux xRCO0E XFaCTR [} ] x
1 1,500 01 0,0 0,0 0,0 0,0 0,0
2 1,%002 01 0,0 8,0 0,0 0.0 0.0
3 1,000t 01 0,0 1,400 01} 0,0 8.0 0,0
4 1,9000 01 0,0 1.0008 0) 0,0 0,0 0.0
[ 6,0008 0f 1,4008 6§ 0,0 3,0000e01 0,0 0.0
(] 6,000% 0% 1,4008 01 0,0 $,0000e0} 0,0 0,0
1 6,0008 01 1,400 o) .0 0,0 0,0 0,0
] 8,%00L 01 1,0000 00 Y.0008 00 0,0 0,0 0,0
9 t.o00r 01 0,0 1.taof ot 0.0 4.0 4.0
10 1,900€ 01 0,0 1,100 01 0,0 0,0 0,0
11 9,900€ 01 1,400F 0y 1.4008 01 0,0 0,0 0,0
12 t,%00¢ 0! 0,0 143008 01 0,0 0,0 040
13 5,900F 01 1,400 o} 1.,400E 0F 0,0 9.0 0,0
t4 1,900€ 01 0,0 0,0 §,000Ce0] 0,0 8,0
L] 8,000 01 1,400F By 0,0 $,0008e01 6,0 0,0
16 {,906F 0t 0,0 1,800F 61 040 0,0 0,0
17 1,900f ot 0,0 1,800 01 0,8 0.0 0,0
14 1,h00E 01 0,0 n,0 0,0 6,0 0,0
19 1,000 0} 0,0 0,0 040 Bt 0,0
20 1,0008 oY Q0,0 N0 0.0, 0,0 an
21 1,000F 01 0,0 6,0 0,0 0,0 g0
22 1,0008 0% g,0 0.0 0,0 0.0 6,0
ey 1,0008 0} 0,0 0,0 0.0 0.0 6,0
24 1,000 01 0,0 0,0 0,0 6,0 0,0
2% 2,000t 01 8,0 0.0 0,0 4,000E 0S 0,0
26 2,0000 01 0,0 0.0 0,0 4,500F 03 0,0
27 3, 000E 0] 8,0 a,0 040 f,0 0,0
2A 3,900F 01 0,0 3,000E 01 0,0 0,0 0,0
29 3,9006 01 0,0 3,000t a4 0.0 0,0 0,0
3n 3,0008 04 0,0 a,0 0,0 0,06 6,0
3 3,909E 09 0,0 3.3008 01 9,0 0,0 0,0
32 3,900F 0 n,0 3,300 1 0,0 L n,0
33 ,0008 01 0,0 LY 0,0 0,0 0,0
.
19 1Aunu LAND@USE NATA aNALYSIS & TRANSFIAMATION PROGRAN  VERSINN 1,1 (12122n0) 12 FER 1974 PAGE R

L N L R Ty T R e R )

VALIIES ASSNCIATED v4eRTABLE DLPINED B AN}
VALUES SPECIPIED POR FIGUREI=w
FILURE WATER
1 5,000Ee01
3 1,000€ a8
12 A,000Ee0}
2n 6,500«01
19 1hya LANDeUSE NATA ANALYSIS B TRANSFIRMATION PROGRAM VERSINN 1,1 (T7235220) 12 FER (074 PAGE )

L L L L Y Yy Y L R e Py P TR T RN

ALLOCATION 4Dt 2 ALLNCATINN (ASSOCIATED vaW, "wATFR1) (UNIT %)
FIGURES ALLNCATFN TD GRIN Wy MUDE 2
VARTAALE Naub (9 KFORM (S L1} XACNDE
USINGe wiTER
FIGURF  TYPF EXTENT LN L] KL INK LI, 4
3 A 4,813Fe0) 1,900k Q1 0,0 1,000 01
12 [} 2,000Fw01 1,900t 01 0,0 1,300E 0}
20 A 3.2%50Feny 1,000 01 0,0 0,0
19 tnga La RE DRTA ANALYSIS 4 TRANSFNRMATIUN PROGRAM  VERSION el (T21220) te FEe teve PAGE 10

L L L R T Ry ]

GRIN LISTING FNR VARIAKMLE KFORY 1.

1 ? 3 4 5
3 Q0,0 0,0 10,00 10,00 6,0
2 ¢,C 0,0 19,00 0.0 0,0
1 [ 0,0 19,00 19,00 9,0

19 {0uy LAND=USE DATA ANALYSIS & TRANSFDRMATIUN PRDGRAM  VERSINN 1.1 (r21228) 12 FEN 1974 PAGE 1)
R R L L L R Ty Ry T L eI oMM ImnmmonmTmnms

GRID LISTING FNAR VARIARBLP KL INK 1

i 2 3 4 L]
] 0,0 0,0 0,0 0,0 0,0
2 0,0 0,0 0,0 0,0 0.8
1 0,0 0,0 0,0 0.0 6,0

19 t0ud LAND@USE DATA ANALYSIS L TRANSPFRMATION PROGRAM VERSION 1
AN RN R AR R RN AR AR AR AR R R A CARNAR R AR AN AN AR AR RAR R AN RN AR AARATRAND RO ERAAARARARNS

o (retam 12 FER 1974 PAGE 12

AR A RN AN RN R A RAN AN RN AR R A EARR ARSI EAARERIREOARRRY

GRID LISTING FOR VARIABLE wRCOOF 1

t 2 3 [ ] N
Figure 36 Contd.
3 0,0 0,0 0,0 0,0 0,0
2 0.0 0,0 14,00 0.0 0,0
1 0,0 0,0 14,00 13,00 0,0

205



(YR1220) 12 PEB J974 paGE 13

feNSREAGENRIRINRACARS tene Tansescncnsee

19 1044 LANDOUSE DATA ANALYSIS L TRANSFORMATION PROGRAN VERSION
RN pRASRRORbARER ARG ERARNCRROARARARNARRSIDRENNS RANEPRNERNGRADARAER

GRID PLOY FOR VARTABLE XPNRM 1

1 2 3 3
cetre ooty XXxXXX
seare LAZ XYY Xy
P [ X222] AXNXK
P eseon hres rxxx
CELL COUNTE 10 n 0
VALUE 0,0 0,0 17,00 0,0 0,0
AL U 0,60 10,00 25,00 an, 00 58,00
MINTuyMy 0,00 10,00 25,00 40,0¢ 59,00
19 (044 LANNGLSE DATA ANALYSIS T TRANSPFORMATINN PRNGRAM  yERSINN (ra1220) 12 FFR 1974 PAGE o

astssssccrsnnnrtane

Abacenencansnansnpanstnneas

BN AR AN AR PP AR e AT RN R T eeRitteatanestranticattitany cans

GRID OL0T PR VARIAALF XLINK 3

LEVEL DPSIGNATINNS,,,

1 2 L] s
IXX2 X3 xXAAN
Yy AN
LIZX 24 nXANX
‘oo Yy
CELL CUUNTE 1% ] 0
VALUED 0,0 0,0 0,0
MAX [MIIME 0,00 10,00 25,00 40,00 $5,00
MINIMIRy 0,80 10,00 28,00 §0,00 55,00
19 t0ad LANDeUSE NATA ANALYSIS & TRANSFARMATINN PRNGRAM VERSINN te1 (721220 12 FFB 1974 PaGE 18

R At R AR A N R R AR A AR S R R A R R R R AN R AR N AR R R AR S A N R N RO ARG NN RO R AR AR RN N AN R R ANNARS AR R IR LA RNRIRRaNARRRARSRORLY

GRID PLNT FOR VARTABLE XRCOOE ¢

1 ] [

teses XAXNX
(22212 xXANX
(12227 XA
teeee XXy

CELL COunTs 2 L []

vALUEY 0,0 0,0 0,0

MAXTMUMY 0,00 $8,00

WINIMYNE 40,00 38,00

END OF PROGRAN,

Figure 36 Contd.
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2.5.5 Test Case 5: Mode 3 Allocation

This LANTRAN test case demonstrates the use of a Mode 3 allocation.
This allocation is used to create gridded air quality data from the con-

centration values calculated by MARTIK,

Job Control Language

The test run requires the following datasets:

FT11 is the temporary dataset where the figures are held.

FT12 is the VALUES package created by the MARTIK test case #2. This
package holds the concentration of CO and NOX due to the background sources
and the land use emissions.

FT13 is a dataset which will hold the GRID package which LANTRAN will
create from the MARTIK created VALUES package.

Keyword Package Input

The first package input is a PARAMETERS package. The output unit
JC=13, and the grid is defined by:

NX=5, NY=3, ORIGIN=578., 4520.. (The SCALE unit remains the default
of 1 km.)

Finally, HEADR=.FALSE.. This means that LANTRAN will create GRID
packages on output, rather than the default of SRCE packages. HEADR should
be .TRUE. whenever emissions sources are being created. This will result
in the creation of SRCE packages which can be read by MARTIK. The default
is .TRUE. so all of the previous LANTRAN runs, which created emissions
information, created SRCE packages. This run is meant to create a GRID
package for use in IMPACT. For this purpose, HEADR must be .FALSE. to
suppress the SRCE card in front of the GRID card. LANTRAN will now be
creating GRID packages.

After setting the PARAMETERS the POINTS are input. The POINTS package
is described in Section 2,2,3. This PQINTS package is identical to the
POINTS package used in the MARTIK run to sbecify the receptbr locations.
The purpose in inputting it into LANTRAN is to tell LANTRAN the locations
for which the MARTIK VALUES were calculated. The POINTS must be the same.

K
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Having input the locations of the points where values were calculated,
the VALUES package containing the values is input. The input card specifies
that the VALUES package will be found on FT12. FT12 contains the VALUES
package containing the total air quality calculated in the MARTIK test
case #2. This card image dataset is read in from FT12. Page 3 of the output
tabulates the values that have been input.

The values are then allocated by Mode 3, interpolation. See Section
2.1.1 for a description of allocation modes. After the values have been
calculated, by interpolation from the six points specified, they LISTed
and PLOTted. Pages 5 through 8 gives the resulting lists and plots.

The values have now been placed in a '"gridded" form. There is an inter-
polated value for each grid cell. These values have been interpolated from
the six points where MARTIK calculated values.

The gridded air quality data is OUTPUT in a GRID format. OUTPUT specifies
that CO and NOX are to be output. JC=13 so the output file is FT13.

Because HEADR=.FALSE. this package is in GRID format. It is intended for
IMPACT and must be in GRID format. No units conversions have been made;

CO and NOX entered LANTRAN and have been OUTPUT by LANTRAN in ppm and ug/mz,
respectively.

The job is ended by an ENDJOB card.
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//BRTMACKY JNB (98202440000, ERTme, 101, ou, UNEEFE,2100mmonaces,4b10),XX,X
/7 magLEVELSY
/ePARNS  COPIfS=0Y
/7 EXEC PORYHLG,PARM L KFD®'LET,MAP,LIST!,REGTON,GON198K, TIHE, GOR2
//LKED,SYSIIN DD *
CHANGE INPUT(READER)
INCLUDE ERY(INPIIT, INE,HFANDR,ERAX, SEQND, TXLOC,GTABL, ICHAR,GPLOT)
CHANGE TINPUT(RELDFRY
INCLUDE LANIMATN,BLNCK, INPARM, INFIGS, INPTS, EVALS,FGRID, INGRNS)
INCLUDE LANCCNMP, TNAC,DUTS, PLANTM,PERIM,ALLACF,ASPG)
I .
7ILKED,ERT DD NINRERTUS10,P9990000,ERTLIB,DISPuSHR
//LKED,LAN DD DSNSLANTRAN,DISPaOLD,
7/ UNITESYSPV, VL A(PRIVATE ,RETAIN,SERwATRMAP)
/7/80,FY09F001 DD DSNSC461002,ERTOL,LOGDATA,DISPRINR,
/7 UNITSSYSPYV,VOLStPRIVATE,RETAIN, SEREAVED]S)
//GO,FT1§F001 DD UNITeSYSDA,SPACER(CYL,Y),
// OCRE(RECFMuVAR, RECLUUUS,BLKETZFRULBY)
776D, FT127001 DD DINSAOUAL,DISPeDLD,
7/ UNITESYSPV,VNLB(PRIVATE,RETAIN, SERWATRNAP)
7/760,FT13P001 DD DSNEINTERP,D1SPeCLD,
7/ UNITSAYSPY, UNts(PRIVATE ,RETALIN,SERASRUARY
77GD,FT0SFO0L ND
PARAMFTERS “ONE 5 AIR QUALITY ALLNCATION
sINPUT
JCmiy, HEADR= FALSE,,
NY®S,NY®3,0R1GIN®STA,0,0920,0,

SEND
POINTS HMARTIN RECEPYOR GRID
1 .578,5 us260,%
2 78,5 4822,5
3 5A0,9 4526,5
4 SAO,S 4522,8
S 582,5 4520,%
& 582,59 us22,s
99999
VALUFS t2 TOTAL AIR QUALITY
ALLOCaTION MONE 3 ALLNCATION {INTERPOLATION)'
“ot 3 co NOX
L1987 co NOX
PLDTY 2t0 w0
99999
nuTPHTY INTERPALATED AIR QUALITY
€0 NOX
99990
FNDJINA
/eEQF

Figure 37 LANTRAN Test Case 5, Deck Setup
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//ERTTESTY JOB (88200244000,ERTew, 101, 0o, NKEEPE,2) Poum

=, 4010), XX, X JOB 423

7/ MSGLEVELS)

aasPARMS COPIESSOU ACCEPTED
7/ FXEC PORTHLG,PARM | KED®!LET, MAP, IST! ,REGIDN,808198K, TINE, GD2

%X Pant pRei 00000010
XALKED EXEC PGMOTENL , PARMNIWAR,LET,LIBTY, X00000020
Xy RECINNEYANX 00000030
AXSYSPRINT DD AYSOUTELPR,DCBR{LRECLB1I21,BLXSIZE®ISTY), X00000040
TEFSS3T SUBSTITUTION JCL » SYSOUTEA,DCBs(LRECLm12¢,BLKS12E81873),

XX SPACEw(1573,(24,48)) 00000050
AxXBrLin GO DS%AMfw3yY] FORTLIB,DI9PmANK 00000060
13 UD  DINARESSYS)  QOUBLEP,DISPRSHR 80000070
XX$YSUTt DO UNIYaRreDa,SPACER(CYL,(2,1)) 000000A0
XXSYSLMOD LD DSNORGOIETIFHXXMAINI ,UNITRSYSDA,DISPR(,PABS), 00000090
xx BPACEm(LYL, 115,01 )) 00000100

/7/LKED,SYSLIN VD =

J/LKEDERY DO OSNSERTG410,P9990000,ERTLIB,DISPaSHA
Z/7LKED L AN DD DONSLANTRAN,DISPAULD,

/7 UNITuOYSPVY , VvOLR(PRIVATE,RETAIN, SERBATRMAP)

1FF23s!
T1EF23TY
1€F2371
1EF2371
1EF2371
1FF2371
1EF2371
IFF2371
TFFP23TY
TéF1a2?
1EF2851
1FF2eS]
TEF283}
TFF28%1
1FF2051
16F285]
TeFeast
1FF2851
1FFa8s?
1EF28%1
1EF285]
1EF285]
TEF3T3I
TEFRT4T
¥¥G0 F
XXFYOBFO

aLLoc,

FORR ERTTERTY LKED

081  ALLOCATED 1O SYSPRINT
256 ALLDCATES 10 SYSLIB
P51 ALLCCATED 10

250 ALLOLATED 17 SYSuTY
250  ALLCCATED TO SYSLMOD
A6t ALLICATES TR SYSLIN
255 ALLOCAYED TD ERT

10% ALLOCATED TN Law

w SYEP waS TYECUTED » COND CDDE 000N

SYS1,+5PTLIR
VOL SERTNNSA ACSYI0Y,
AYS1,2OUBLFP
VOL 8F& NDSe aC8102,

BYSTE112,TOPDAY2, A0, ERTTESTI, R0006082

Vil SER NNSe a(3000,

8YS74112,70A0032,RV0N0,FRTTESTY,GNYETY

VL SER “N8e aC3000,
FRTUNID ,PYOQRQGO,FRTLIR
YOL SER NS USEROQ,
LANTRAN

VNL SER N8B ATRMAP,

STEP /LxtO / 8TART Tu112,1813
STEP JLNED 4 9TNP Tuy12,18149 CPU
XE( Phvua, | XED,8YSLMND,CONDE(S,LTY,LHED)

KFPTY
KEPY
DELETED
PASSEN
(112

KEPT

OMIN 20,383EC MAIN 98k LCS L1

60600110

91 LG 3YSDUTaLPR,UCRe(RECFMEFBA,LRECL8133,8LX8]12E81496) 00000120

TEFASIT SURSTITOYINN JCL » 3YSNuTwA,DCAW(RECF¥SFAA,LRECL133,8L8T2E81596)
276D, FT0OF 001 OD HSNe{ue1002,8R701,LNGDATA,DTSPASHR,
/77 UN1TESYSPY,VvOLEIPRIVATE ,RETAIN,SERBAVLIOLS)Y
JAGNFTIIFO0L DD UNITRSYEDA,SPaCEa(CYL,1),

7/ DCRS(RECHMRVAR,  RECLmudf,BLXSTZEnuyny)
7/G0,FT12F001 DD DIN®ALUAL,D1ISP2NLD,

7/ UNTTROYIPV, v R(PRIVATELE,RETAIN,SERSAIRNAPY

JIGN FTLIE001 NN DSyalkTEAP,D]S2wNLN,

/7 UNITaSYSPV, VI 8(PRIVATERETAIN, SEREAIRMAP)

7750, FT05KG0) 0D »

’7

TFFA36T ALLDC, IR FRYTESTY GO

TEF2371 250 4LLDCATED TN PGmae,0b

1¢F2371 amy ALLOTATED 11 FYDeFOC]

IFF2311 121 ALLOCATEN TN FTOQFDOY

1EFP3T1 2%0 AULICATED ) FY11FNDY

TFF2371 103 ALLOCAYED 10 FYI2FO00Y

TEF237T 103 ALLOCATED 10 FYLSFOOL

IEF237] 087  ALLOCATE® 10 FIO0SFy0)

14 F1U21 = STEP waS tXECUTED « COND CODE 0000

TEF28S1] SY374112,70R0432,Rv000,ERTTESTI,GOEY PAASED

1EF 2851 vaL SER NDISe A£8000,
T1FF285] CunldoR EwTCL LOGDATA KEPT
1EF2851 vOL SER NNsa avCNle,

1EF2A51 SYS74112,7085032,RV000,ERTTESTI,AN00608S OLLFTED
TEF285] vaL StR NNYs ACS00N,

1EF2851 ATUAL . KEPT
1FF28s1 VOL SER KA aTRMAR,

15F285Y INTERS KEPY
1EF285] VOL SER NOSs aTR™aP,

IEFST3] STEP /G0 7 STARY 74112,181%

1EF3ITuL aTFP /6D / 81NP  T4112,1815 CPU OMIN 07,13SEC MATHM 176k LCS ax
1EF2891 8Y874112,TABNL32,9VOND FRITESTY,GNSEY DELETED

1FFaasy vOL 8FQ w8 AL3000,
IFF37ST  JOb /ERTTESTI/ START 74112,1813
1EF3Tal  JaB /ERTYESTIY 8TNP Tu112,1815 CPU 0MIN 27,519EC

Figure 38  LANTRAN Test Case 5 Printed Output
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REGIN LAND®USE DATA ANALYBIS & TRANBPORNATION PROSRAN VERSION fel LEVEL 721220 RUN 1098
TABLE COUNTe 44

1v fosa LANDSUSE DATA ANALYSIS L TRANSPORMATION BROGRAM VERBION 1,1 (721220) 22 APR 1974 aGE
....l".'.i'..'."l.lI.l".Q.....!l..............‘....'........'....l..'..'.'........l.'l...........'.tt.l.!t!......l..-.l"'.t

PARAMETERS MODE 3 ATR QUALITY ALLOCATION

o
SCALE UNITwm §,000F 03 mETERS
GRID ORIGINY 578,000, 4%20,000 UNITS
GRID DIMENSIONS) S CELLO(X) BY 3 CELLS(Y)
CELL OIMENSIONS(UNITS): 1,00(x) AY 1,00(v)
(NTPUT TAPES (3

MIN, RAD#eds |, 000Ew0d UNTYSs]

19 1088 LANDeySE DATA ANALYSIS & TRANSFORMATION PROGRAW VERATION 1,1 (721220) 22 APR 1974 PAGE ?
NG E AR RO R R AR RN R R RN AR R R R AR AR SRR AR SR N ARARR AR A SRR RN AR ANRACAERASSRRANRCRRRRAARARRESQNORNNGOAARANALRANENCRARAARORNRRRERY
POINTS #aRTIx RECEPTOR GRID (UNTITY  §)

FIGURE YaLDNRD  YeLOORD NAME . v
1 578,50  4520,50
2 S7A,50  4522,50
3 580,50  4520,50
u 580,50  4822,50
5 582,50 4%20,50
[ SR2,50 4522,50

#eee END LIF FILE, TaPp [tananw

19 1054 LAND®USE DATA ANALYSIS & TRANSFORMATION PANGRAM  VERSION 1,1 (721220) 22 APR 1974 PAGE s

Avsesseecanstanseterrar L L Ty Ty T e P T Y Y PN
TAPE? LABELSTUTAL ATR QUALITY
vaLuts MART TN RunN 3023 NATE 22 4APR 1974 (UNTY 123

VALUES SPFLIBIEN FUIR FIGIRES=w

FIGHRE [ NOX co »¥YpRNC, N OX 3 02
1 1, u45F =02 2,479 00 0,0 0,0 0,0 0,0
2 S, TuRE=02 1,837+ 00 n,0 0.0 0,0 0,0
4 S,36% =02 5,122t 00 0,0 0,0 0,0 0,0
El 1,273k=0) 4,070t no 0,0 0,0 0,0 0,0
) AL ARPE~02 6,3500E 00 0,0 0,0 0,0 0,0
() 4,5u8Ee02 S.131E 00 0,0 0,0 0,0 0,0
19 10%R CANDeL:SE DATA AVALYSIS & TRANSFIRMATIAN PRNGRAN  VERSION 1.1 (721220 27 APR 1974 PAGE 4

RPN RAN SRR R IR AR R AP A AR R ARG IR RN ARIS A RARANDIRS

MO B RPN IR LM IR R LR A R AR RGN AR RAC AR AR RRAS AR R AR e R RRRERNRReeRAREReS

ALLocaryne “APET Y ALLUCATION (INTERPOLATION) CUNTT  5)

PIGURFS ALLNOCATFD 1N GRIN WY MODE 3

VARIARLE NewF {5y cn NEp X

FILURE Tve EXTENT co NOX
1 4 1,000F 08 4,458t=02 2,478€ o0
2 P 1,000 00 §,7uBEw02  1,A3TE 00
3 P 1,000 00 5,383E«02 5,122F o0
4 v 1,000F 00 11,2730 Q,0T4E 00
5 P 1,000t 00 8,882t=02 6,300 00
. ° 1,0408 00 4,5a6t=02  &,131€ 00

19 105A LavD=iSFE DATA AwALYSIS & TRANSEIRMATINN PR{GHAM VERSINN 1,1 (721220) 22 APR 1974 PAGF 5

CERRRRRE N A RO R PR IRARGR AP RIRNIRRRERINTIRGURERARIIAS

NaseacnttbenstperattacanetenataRns

R R N N Y Y Y

GRID LISTING FOR VARIABLE €D [}
1 H 3 a s
3 0,08 0,08 0,13 0,08 0,05
F 0,08 0,07 0,08 0,08 0,07
1 0,06 0,06 0,05 0,07 0,09

Figure 38 Contd.
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1s1 (TRI220) 22 APR 1978 PAGE Y

19 10%¢ LAND=USE DATA ANALYSIS & TRANSPORMATION PROSRAM
NRERERARIR RN A AR ANRRAN AN GNP ANRSRRONRRROANSAERNSERRRERORES

AR R O SRR RRAR AN ARR AR A E AT AR RRARASRARARARANNARAORARRAARANNARS
GRID PLOT FOR VARIABLE CO '

1 2 3 L] s

PR XY 1 11 ] L2223

sresssenes eAXXNX

1 2 3 4 5

LEVEL DESTGNATINNG,,,

1 2 3 5 b 7 ]

000 XAAX 0pooo [11]]]
teeee AXXXX 00oo00 seese
o0 XXAXN 0onooo ®
teeee AAAXY 00000 [ L

CELL COUNTR 2 [} 3 t [} o

VALUES 6,09 0,0 0,25 0,09 0,0 0,0

MANTMUMY £,0% 0,07 0,09 0,09 0,10 Nyt 0,12

MINTMUMY 0,00 0,08 0,09 0,09 0,10 0,11 0,12

19 1038 LAND=yUSE DaTA ANALYSIS & TRANSPORMATION PROGRAM VvERSION 1,1 (121220) 22 APR 1974 PAGE [

S SRR AR E N R NN A AR R IR AR AR TR AR AN ARG R R R AR AR RN R AR A AR R RN R AR A AR A AR N R G ARR SRS SR ARANR PG AR ARG ARPPRARRANORRAARARRRORAsRtARIRQRIRTRRASS

GRID LISVING FOR VARTABLE NOX '
1 2 3 4 s
3 1,80 1,28 4,07 4,59 9,13
2 2.7 3,59 4,4t 4,88 5,37
1 'z.uﬂ 3,82 5,12 5,29 5,30
19 1058 LAND=USE DATA ANALYSIS & TRANSFNRMATION PRNGRAN VERSION 1.1 (721220} 22 4PR 1974 PAGE &

AR RN IR RN RN RN R R R r AR AR R RS R R A R AR NS R R R A AN SR AR R PR SR A AR O R N RO R A RN A R RS RANA RN RARACENANANORARARRRACARRIARE S RARARRAY

GRID PLOT FUR VARIABLF NOX ]
1 2 3 a S5
eEEEE A XXX XOUONAGARE
3 sxazsx XXX XCIDIONNERS 3

sxxxxx00I08NE8
XX x X X00NINY L]

2 .. XXX Y XNININNNBON 2
.o =2 XXX XNONONBBABE
teee BERTXXXXXNONNNSDABE
. et RARNABOABEAN

1. ARSI LLLLLLELL L] 1
essecttrtoRAN
asent s ARBARRASEARIEES

1 2 3 (] S

LEVEL DESIGNATINKS,

5 . 7

1
teeee XX AAN nADN
XYY XAXXX onnon
ter0e XXAX nnnnn
XYY XAXXX oonnn
CELL COUNTY 1 1 2 H
VALUF 1.8a 3,82 6,48 9,a8
HAXTMUMN) 2,28 q,07 4,52 4,9
MINIMuMY 3,02 4,07 q4,%2
19 108A LAND=USE DATA ANALYSIS & TRANSFORMATINN PRNGRAM VvERSIDN 1.1 (721220} 22 APR 1974 PAGH 9
SRR A AR AN SRR R R AN AR AR R A AR SR AR A R A R A A N AR AN AR P RS R R E A AN AN RN AR AR NN P RO A AR R AR RO N AR RO R R RN A A AR RN RN AACRARAAANARtnaadadtadnog
aQurPuY INTERPQLATED AIR QUALITY (UNIT Sy
GRID VALUES FDR CO o NDX ’
OUTPUT TN TaPE 13 BEGINNING SFQUENCE NUMAFR §0580010 *

END OF PRNGRAM,

Figure 38 Contd.
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2.5.6 Test Case 6: Mode 4 Allocation

This test case has been included to demonstrate the Mode 4 allocation
procedure, even though this mode was not used in the Hackensack Meadowlands
study. The only output from this run will be the printout of the allocated
values. This might have been done in practice if the user has wanted to
see what the allocated values were; and not use these values in any later

runs.

 Job Control Language .

E The datasets needed are much the same as in the Mode 3 allocation test
casé.
FTo9 is the run log file.
FT11 is the internal dataset for holding figures.
 FT12 is the VALUES package created by MARTIK.

iKeyword Package Input

The PARAMETERS package establishes the same grid description that
has been used in all the other runs in other test cases. All other para-
meters remain at their default.

The POINTS package defining the location of the MARTIK points is readin.
These are the exact points for which MARTIK calculated values.

Another VALUES read unit 12. This contains the VALUES package created
by MARTIK. There are now values for each point where MARTIK calculated con-
centrations.

With values defined for each point, an ALLOCATION is begun. CO and NOX
are allocated with Mode 4. Each cell is given the concentration of the point
nearest its centroid. These values for grid cells are then LISTed and
- PLOTed. The plot has N2 set to 2. This means that the plot uses the range
of values of the grid cells being plotted to determine the range for the
plot value intervals. Page 7 and 8 demonstrate the result.

No further use is being made of this information after it has been

listed and plotted for the user, so the run is terminated with an ENDJOB.
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Z7ERTHACKY JNB (38202440000, ERTww, 101, mwe, MXEEPE, 21 Fmnvancane,Up]d),XX,X

/7 WAGLEVELWY
/aPARNMS  COPLE Sl

77 EXEC PORTRLG, PARM (KD 'LET , MAP,L 28T ,RPGION,COn198K, YIME GO

7/UKFD,IYSLIN DD o

CHANGF INPUY(READER)

INCLUDE ERY(INPUT, INZ,HEADR,ERRY,BEQND, TXLOC,GTABH, ICHAR, 6P| OT)
CHANGF INPUT(RESDER)

INCLUDE LANIMAIN,BLNCK, INPARM, INFIGE,INPYS, EVALS,PORID, INGRNS)
INCLUDE LANCCOMP, TNAC,NUTS, PLANIM, PERIM,ALLNCF,ABEG)

/.
J/LKED,FRT DN DINRERTUS10,P9990000,ERTLIB,DISPESHR
J7LREDLAN DD DSNaLANTRAN,DI18Pa0LD,

77 UNTTESYSPV,VOLS(PRIVATE,RETAIN, SERSATRMAR)
J/GQ,PTOOFD01 ND DAN®CU61 002, ERTOL,LOGDATA, Dt SPuANR,
7/ UNITBSYSOV, vy a(PRIVATE,RETAIN, SERNAVCDS)
7/GD,FTI1P00Y DO UNITEAYADA,SPACER(CYL,Y),

/7 OCRS(RECHMaVAR, LRECLwUGS,RLKSTI2FutunG)
Z/G0,#T12F001 ND. CINMANUAL,DISPENLD,

77 UNITASYSPY, VOl 8(PRIVATE, RETAIN, SERRATRMAS)
//60,FTASF001 DD o

SARAMETERY MORE 4 ALLNCATION TESY
SINPUT
NYRS,NYN3,0RIGINESTA,0,u520,0,
LEND
POINTS “ARTIX RECEPTOR GRID
1 878,5% a820,%
2 $78,5 4%22,%
3 580,% 482n,5
4 S80,5% w522,%
5 SA2,% 4520,%
b 582,% 4s22.,%
Q9999
vaLurs 12 TOTAL AIR AuUALTITY
ALLDCATINN MANE 4 ALLOCATION (PROXIMITY)
LJe], ] ) co MOX
LISY cn NOY
PLnT tn NOX
99499
FNDJOR
/eL0F

wn

Figure 39 LANTRAN Test Case 6, Deck

214

Setup



Z/ERTTESTY JNB (98200204000,ERTea,10),vae, MKEEFL, 2 Vnncnncnce,db10),XX,X JOB 426
/7 MAGLEVEL®]

*4aPARMS COPIENSOY ACCEPTED
7/ EXEC FORTHLG,PARM,LXEDS'LET,MAP,LI8T',REGION,GON198K, TINE,GOR2

X% PROC PR=A 00000010
XALKED ExEC PGMSTEWL ,PARMEIMAP,LET, 18T}, x00000020
XX REGIONM100K 00000030
XXSYSPRINT DD 8YSOUT=LPR,0CBe(LRECLA12L,BLKIIZESLSTY), X00000040
TEFASIT SUBSTITUTION JSCL = SYSQUTEA,DCRa(LRECLS121,8LKS1ZEu1STYY,

xx SPACE®(1573,(24,48)) 000000650
XASYSL1B D0 OSNAME=SYSt,FORTLIB,0I8Pa8HR 00000060
X 00 DSNAMERSYS| ,DDUBLEP,DISPuiNR 00000070
XXSYSUT] DD !IINITeSYSDA,3PACER(CYL,(2,1)) 00000080
XXSYSLNOD DD DINSLGOSET(FHXXMAINY,UNITOSYSDA,DISPE(,PASS), 00000090
XX SPACE®(CYL,{15,,1)) 60000500

//LKED,SYSLIN DD

//WLRED ,ERY DD OSNZERTUbH10,PI9990000,ERTLIB,DISPESHR
//LKED,LAN DD DSNELANTRAN,DISPENLD,

7/ UNITaSYSPV,VNLe(PRIVATE,RETAIN, SERNATANAP)
TFF2361 ALLOC, FNR ERTTESTU LKEY

1EF2371 o8t ALLOCATED 70 SYSPRINT

1£F2371 25¢ ALLDCATED TN 8¥3( 18

1EF2371 2%7 ALLOCATED YO

TEF237L 280 ALLNCATED TN 3YSUTY

1FF2371 251 ALLOCATFED TD 8YSLMND

TEF2371 ned ALLOQCATED TN SYSLIN

TEF2371 288 ALLOCATED TR ENT

TEF2371 103 ALLUCATED TO LN

TEF1421 « STEP waS EXECUTED = COND CODE 0000

1EF 2851 SYS1,FNRTLIB KEPT

TEF2851 vOL SEW NNSz ACS10%,

ILF2as! SYS1,PNUBLFP XEPTY

TFF851 vOL SEN NOS=z alSt02,

1EFPBS] 8Y8743112,T040432,%VI00,ERTTEST4,R0006088 OFELETED

1t F8%1 vOL SpH NNSs ACS000,

IEF2851 8YS$74112,7080432,FPV000,ERTTESTU,GNSETY PASSED

1FF28S1 VL SER NNS= al8001,

1EF28S1 PRYUGID,PIINONDERTL IR XEPT

1FF2R%Y vilL SER NHS® USENOO,

1EF2851 LANTRaAN xEPT

1FF2RST VAL SER NNS2 ATRMAP,

IEF373] STFP /LxED / START T4112,1813

TEFYTAL STEP i kD /7 SINP 74112,1815 CPU OMIN 20,77SEC MAIN  QAK LCS oK
XxGH ExtC PhMze { KED, SYSLMAD,CONDBLS, LT, KED) anonn110
XXFTOMFOA] 0D SYSNUTBRPR,NCBE(RECFMEFAA,LRECLE]33,ALuSITES]IS9sY 00000120

TEFASIT SUBSTITUTION JCL = SYSNUYwa,DCBa(RECFHMEFPA,RECLEI3),RLASIZE@IS9S)
J/GDFTOIFN0L DD DIMeCUe1002 ,ERTOL,LNGNATA,DISPSSHR,

/¢ UNLITgAYAPV,vO e (PRIVATE,RETAIN, SEREAVC(Il )

7/GN,F111:001 DD oNIT2SYSNA,SPACEe(CYL,1),

/7 DCHE(AFCP™aVIH,LNECL =44, HLXITZERUUMG)

J/G0L,FTLI2EONT DO DSKEAGUAL,0ISPENLD,

7/ UNITESYSPV, V| w(PHIVATE RETAIN,StRaATRHAP)

Z/7G0,FTASFO0L DD s

1/ .

TEF23a1 aLLOC, FOM ERTTESTY G

[FF2371 /54 ALLDCATED TN PGuze,DD

1EF2371 RS ALIDTATED T FY0aFn0Y

IFF2371 121 ALLOCATEDN TN FTOQFND]Y

TFF2371 280 ALLNCATER Ty FT11FANY

tFF2371 103 ALLUCATED TN FT12F001

TEF2371 ane ALLOCATED TN FTOSHQOL
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Figure 40 LANTRAN Test Case 6, Printed Output
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BEGIN LANO=USE DATA ANALYSIS L TRANSFORMATION PROGRAM VFRSION 1,1 LEVEL 721220 RUN 108¢
TABLE COUNT® a4

19 1089 LAND=USE NDATA ANALYSIS & TRANSPORMATION PROGRAM VERBION 1,1 (121220) 22 APR 1074 (414 1
B R A R R AN R R AR AR R R AR AR R AN AN R AR S RN R AN R AR AR R RN R RN RN NG R RIS RS RN RAN A SN AR RRARA RGN ERARARANRRARANARSRAS asesane

PARAMETERS MADE 4 ALLOCATION TEST

SCALE UNITe {,000F 03 MEVERS

GRID NRIGINY  S78,000, 4520,000 UNITS

GRID DIMENSIONSS S CELLS(X) BY 3 CELLS(Y)

CELL DIMENSIONS(UNITS) 1,00(x) BY 1,00¢Y)
NUTPUT TAPER 0

“IN, RADNA2s |, 000E=00 UNTTSwa2

19 1089 LAND®USE OATA ANALYSIS L TRANSFORMATION PROGRAM VERSION 1.1 (721220} 22 APR 1974 PAGE 2
L N T Ly Y Ty T T Ty L T Ty T Y Ly Ry R Y T Y]
PNINTS MARTIK RECEPTNR GRID (UNIT S)

FIGHRE X={NORD ¥Y=CONRD NAME
1 578,50 4520,50
2 578,50 us22,50
$ 580,50 520,50
4 580,50 4522,50
5 SA2.50 4520.5¢0
[ 582,50 4%22,50

seae END OF FILE, TAPE flwses

19 1059 LAND=USE NATA ANALYSIS & TRANSFNRMATINN PRNAGRAM VERSION 1.1 (121220) 22 APR 1974 PAGE 3
BRP AN IR SRR AR RN R R NS I RN O RN R AR AR R A AN A R RN RPN R RN AR AR AR NSRRI ARR NSRS R AR AR RN I AR R ARARARRRERARARRRARARAGRRRRRRRRAsRendtRadny
TAPE 1P LAAELBTNTAL ATR QUALITY
VALUES MARTI® RUN 3024 DATF 22 APR 1974 (UNIT 12)

VALUES SPECIFTED FNR FIGINES=w

F IRy () ~OX co RYDROC, N NX 3 ne
1 4, u58F e 2,475+ an 0,0 0,0 0,0 N0
4 S.T4AE~02 1,837F o0 0,0 0,0 0,0 0,0
3 5, t63E=0¢ S5,122€ o0 0,0 0,0 N0 0,0
a 1 PTVF=0] 4,074k 60 0,0 0,0 0,0 0,0
s A,ABPE=02 6,300f 00 0,0 0.0 n,0 0,0
6 4,546E=02 S,1318 AN 0,0 LN 0,0 a,n
19 1089 LaMNaSt DATA ANAI ¥YSIS & TRANSFORMATIUIN PROGRAM  VERSINN 1,1 (721220) 42 ABK 1974 paLF L]

NN R AR AN AN R PR AR R A e N AR R A ARG bR AR RN AR R AR R AR R R AR AR AR SRR AN R AR R NN R AR RO AR R AR R PR A A AR R ARG RO RO AN RRNGRaOARRROtRdRboRetR?

ALLOCATINN MOPE 4 ALLICATION (PROXTMTITY) . CUNIT %)

FIGURNES ALLNDCATFD T4 RRTHD wY HNADE 4§

VARTARLL “AVFIS)t ca NOX

FI1GuRE TYPE EXTENT cn LA}
1 P 1.000F 00 4,455€E=07 2,475 oo
2 P 1,000F 00 S5,7uBE=02 1,837 00
4 P 1,000E 00 S,.IA3E=N2 S,122€ a0
q [ 1,000E 00 1,273ke0! 4,074 ao
b L4 1,000F 00 A,BRPE=02 6,300E 00
] P 1,200F 00 4,54b6E=02 5,131F 00

19 10%9 LAND=AE DATA ANALYSIS & TRANSFORMATION PROGRAM  VERSINN 1.1 trp1220) PP APR 1974 PAGF 5

BRSO RN R AP ORI R NN R AR RN R AR R RN R R AR RSN R R AR AR AR RN AR R AR R R R A RO R RN G RN ORI R AR dRoRResdartantatatiaddetiifins

GRIN LISTING FOR vaRTAALE €N [

1 2 3 a 5
3 0,06 0,06 L 0,.1% 0,13 0,05
? 0,04 0,04 0,08 0,05 0,08
[} 0,08 0,08 0,05 0,05 0,09
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19 1059 LAND®USE DATA ANALYSIS b TRANSPOANATION PROGRAN VERSION fed  (721220) 22 APR 1974 PAGE [}
A RN A R R AR RN R A R AR A R AN R IR R RN R R N NN AR NS RO IR ARAR N RN ROAR ARG AR AR AR AR RN AR ROP AR SN IR IR ANRANPEARRROORRRRRROD

GRID LISTING FOR VARIABLE NOX 1
1 2 3 & 5
3 1,84 1,84 4,07 4,07 .43
2 2,48 2,48 5,12 Set2 6,30
1 2,48 2,48 S.12 S.t2 6,30
19 1059 LAND®USE DATA ANALYSIS & ratusron;1710~ PROGRAM  VERSION 1,1 (r21220) 22 APR 15/, . PIAE /

R AN R RN AR RN A R R R AR AN R NN RN DR AR R AR A RN AR RN R AR RN R AR NN AS A RN AR R AN R RN RS ERRAR ARSI AN RO ER0ARACIRRTROORR’

GRID PLUOT FuUR vARTABLE Cu 1

3 3
2 2
1 1
4 S 6 7 8
zsemz rreey XY XXX unooco anang
axzgn e ey XxXxxx 0o0nn LLLLL]
ez3ze teeee xXAXXX nonun LL1LL} [ 1111}
sexey teetre XXX onnno asann [L11])
CELL COuNTs ] [ 2 0 0 [
vaLUubt n,0 0,0 0,18 0,0 0.0 0,0
“axTHyMY N nA 0,09 0,09 0,10 a,11 0,12
WINIMUMg 0,07 0,08 0,09 0,09 0,10 0,11 n12
19 10%9 LANNSHSE DATA ANALYSIS L TRANSFNR“AT]IOAN PROGRAM  VERSINN 1 (121220) 27 APR 1074 PAiF ]

R Yy e N N R L L Iy

BRI R R SRR R AR RO N AR R R DR PR RE AR ARt ARARR I IOARRRRS

GRIN PLAT FiW VARTAMLE WX []

H 2 3 4 5

XXANFAXX X XHAMNE
$ YRXXNXANXAXX HANNE 3
XAXAAXAXAA L RARY
XYY X XXX A XARARE
e JAUNRARHANRINNES
JHUHARMMAKA
LARNARMARAR

RTTIITITLL
LARARARARAR
[N GLLELLTEET

1 2 3 4 5

LEVEL DESTGNATIDNS,,,

1 2 S [ 7 L]
ceene teeee XAXX onnnn LLLLL
srren teeee XXXXX onono LLLT]]
[P o0 XXXNAX anono asens
ceves reeve 0O nnonon LAl
CELL Cuwry 2 [] 0 2 0 5
VALUE} 3,67 9,90 0,0 8,18 0.0 25,62
MAXTMIMY 2,28 2,73 3,18 3,62 4,07 4,52 9,98 S,u1 G Ay
MINIMUMY 2,78 2,7} 3,18 3,02 4,07 4,52 4,98 5.9 5.AS
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Figure 40 Contd.

217



218



3. MARTIN-TIKVART DIFFUSION MODELING PROGRAM (MARTIK) P2

3.1 Program Description
3.1.1 Introduction

The Martin-Tikvart diffusion modeling program (MARTIK) provides the
means for study of air-pollution in an urban area. The program is based
upon a diffusion model developed by Martin and Tikvart (1968). Basic input
to the program consists of a description of the emission sources located
within the region of interest, together with meteorological data appropriate
to the region. The program computes mean pollutant concentrations as a
function of position within the region at specified points known as receptors.
Up to six pollutants may be considered in a single calculation. Single-wind
cases may be calculated in addition or instead of long-term averages; e.g.,
to examine ''worst case' conditions. A number of optional program modes
enable the application of backgrounds and calibration factors at each recep-
tor site for each pollutant, to use previously created data banks, and to

pass the results on to other programs.
3.1.2 Summary Description of the Model

A theoretical discussion of the meteorological basis for the model is
to be found in the Task 2 Study Report. Only the essential features of the

model need be considered here:

1. Sources are described as being '"point'", ''line'" or '"area' in nature.
In the case of a point source, a steady emission rate in grams/sec. is

assumed from one single point of zero extent. This point may be elevated
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to take into account the height of a stack in the case of an industrial
source. In the case of a line source, a straight-line segment at constant
height is assumed. The coordinates of the end points define the segment.
The emission rate for a line source is specified in the form of a mean
density; i.e., in grams/meter sec. In the case of an area source, a rect-
angular region with axes oriented east-west and north-south is assumed.

The region is assumed to be at constant height, and emissions for the source
are distributed as a mean area density; i.e., in grams/mgsec. Point, line

and area sources may be mixed in any order within one calculation.

2. Up to 100 receptor points may be specified. The horizontal coordi-
nates and height above the reference plane are given for each. In addition,
a background and calibration scale factor may be supplied for each receptor

for each of the pollutants to be considered.

3. The meteorological data consists of the set of relative frequencies
for 480 meteorological conditions, representing five stability classes, 16
wind directions (the points of the compass with 1 = North) and 6 wind-speed
classes. In addition, information regarding the ambient temperature,

ambient pressure and mixing-layer depth are specified.

4, The concentration at a given receptor point is the arithmetic sum
of the concentrations due to all individual sources. The contribution of
each source is summed for all meteorological conditions weighted by the
relative probability of occurrence. Only those conditions corresponding to
non-zero probabilities and source upwind of the receptor are considered.

The transfer function describing the relationship between emission at the
source point and concentration at the receptor point is the Gifford-Pasquill

(1961) plume equation, in which the vertical distribution of concentration
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close to each source-point is represented as a gaussian function. The stan-
dard deviation of the distribution is taken to be a stability-dependent power-
law function of the downwind distance. The distance at which this coeffici-
ent is 0.47 times the effective mixing layer depth is the "trapping distance"
at which suppression of vertical diffusion by the elevated stable layer
Begins to become effective. Eeyond a distance of twice the trapping distance,
uniform vertical mixing is assumed within the mixing layer depth. Between
the trapping distance and twice the trapping distance, the vertical distribu-
tion is taken to be a linear interpolation between those at the two distances.
The horizontal distribution function is based upon the assumption of a uni-
form distribution of wind directions within each of the 16 (22-1/20) wind
sectors. The result is a linear interpolation between results in adjacent

wind sectors weighted by the angular distance between sector centerlines.

5. In the determination of the vertical distribution, the effective
height of release of the source effluent is used instead of the actual
physical stack height. The added height reflécts the vertical rise of the
plume from the stack due to buoyancy effects and upward momentum of the
stack gases. The added height is computed as a function of stability class
and wind-speed using a ''plume rise factor'" specified for each source. This
factor may be defined as the height (in meters), above the height of release
at which the plume becomes horizontal under stability class 4 conditions with
a wind speed of 1 meter/sec. In the case of elevated sources,the vertical
distribution at distances less than the trapping distance is actually the
sum of two terms: the first fepresenting the direct emission from the
source and the second representing that reflected from the ground plane

(assumed to be an infinite, horizontal, non-absorbing plane).
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3.1.3 Special Features of the ERT Model

1. Integration over area-source distributions is accomplished numeri-
cally by subdivision into elemental sources. This approach is inherently
capable of higher accuracy than the use of 'virtual point source'" methods

applied in some models (e.g., see AQDM, 1969) for area sources.

2. Accuracy may be weighed vs. computation time by adjusting para-
meters which determine the number of source subdivision elements and the

number of terms in series expansions.

3. Coordinates are stored internally in meters. Gridded data may be
used for input, but sources and receptors are not defined in terms of fixed

grid "cells'" but instead are represented in terms of their own geometry.

4, Local discontinuities and '"ripple" due to the integration procedure
are minimized by taking into account the receptor-source orientation when
assigning the integration subelements. This procedure allows small receptor

displacements without the introduction of step discontinuities.

5. The program has been designed to be as general as possible. All
parameters within the program are accessible to the user via a FORTRAN IV
namelist (PARAMETERS) package. Hence, for example, the number, names and
units of the pollutants chosen for a study may be entered as data to the
program. Coordinates for card-input data may be in any self-consistent set
of units to be scaled by a given factor at run time. The emission inventory
may be entered using a card-input procedure, or it may be preprocessed and
put onto a data set by a previous program. The use of the program is not,
therefore, restricted to any specific emission inventory format. A non-

standard set of wind conditions may be input and the plume dispersion coef-
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ficients may be changed. The computation parameters which determine the
tradeoff between accuracy and running time may be specified, or default values

used instead.

6. Program output is in the form of computed total concentrations
at each receptor point presented in tabular form and,optionally,as an out-
put data set in card-image format. This format is compatible with inputs
used by the SYMAP computer mapping program, making it possible to follow
MARTIK calculations directly by SYMAP runs in which computed concentrations

are displayed graphically.
3.1.4 Keyword Package Summary

Program input is organized along the keyword package structure described
in Section 1.3. In the AQUIP version of MARTIK the following keyword packages

have been implemented.

PARAMETERS

This card directs the reading of a parameter namelist GINPUT in which
all run options and computation parameters are specified. The number of
pollutants, their names, units and conversion factors, the coordinate scale
unit, data set reference numbers and wind parameters are frequently specified
in this manner. All parameters have defaults, and need be specified only
when they are to be changed. Some internal program parameters are also
accessible to the user through the &INPUT namelist. A list of parameters

appears in Section 3.2.1.
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POINTS

This card causes receptor data to be read and tabulated. Each card
contains horizontal and vertical coordinates (in the specified coordinate
scale unit) of one receptor, its height in meters, and an optional field
for a 20-character descriptor name to be printed in the table. If the
number is blank, it takes on the next unspecified value. Up to 100 receptors
are allowed. If the number is specified, data for the indicated receptor is

replaced by that on the card.

RCAL

This card initiates the reading of calibration factors for the recep-
tofs, which have default values of 1.0. Each card contains a number, identi-
fying the receptor to which the factors apply, and 6 factors corresponding
to the six pollutants. If the identifying number is not specified, the
values are applied to all receptors. Previously stored values for these

factors are replaced by those on the card.

VALUES

This card initiates the reading of background concentrations for the
receptors. Each card of the data set contains a reference number and six
background values (in "output'" units) for the six pollutants. The default
values for backgrounds are taken to be 0, and are ﬁot reset except by reading
of a VALUES package, or by specification of RSTORE=.TRUE. in the PARAMETERS
package. This latter specification causes the results of a previous calcula-

tion to be used as backgrounds in the next calculation.
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METD

This card initiates the reading of the wind rose. The first card of
the package contains a '"1" in the column 10 (indicating that this is a type 1
wind rose). Columns 41-70 contain a descriptive title for the wind rose, to
be printed with the tabulated arithmetic mean concentrations. The title
should therefore contain information as to the period over which the n:teoro-
logical data applies (e.g., "annual", "winter", etc.). The wind frequency
array F is initialized to zero at the beginning of execution of the MET)
package and only those conditions for which F is non-zero need be read in
the data set. Each card contains frequencies for 6 wind speed classes for
one stability class (1-5) and one wind direction class (1-16). Up to 8C
cards may be required, therefore, to specify the full (480 condition) w.nd-
rose.

The wind rose is tabulated by stability class, and checked for normr-
lization. An error is assumed if the sum over the array is not within 1%
of a given normalization value (normally unity). Provision is made for

scaling the wind rose as it is read to renormalize or to partition the

wind rose.

SRCE

This card causes emissions data to be read in from cards in internal
units. Normally, the emission inventory is to be resident on a data set
specified in the PARAMETERS package, UNIT (1). This package allows the
creation of this data set at run time. Each source requires up to 3 cards,
and may be one of the three types "POINT'", "LINE", or "AREA'". Each source
group is initiated by a card containing the type and a name for printing.
The second and third cards contain coordinate and emission information for

the first source in the group. If additional sources exist for the group,
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they are represented by additional cards, singly or in pairs. Emissions

are as given in internal units (grams, meters and seconds) and may be expressed
as positive or negative quantities depending upon whether absolute or differ-
ential effects are being studied. Gridded area source data may be entered

in "GRID" package format.

RCON

This card ends the input stream for a given diffusion model run, and
initiates the computation of receptor concentrations based on the data sets
read in so far. No further cards are read until after computations are

finished and output is printed. Arithmetic mean concentrations are tabulated

by pollutant for each receptor.

COMMENTS

This card initiates a package designed for the convenience of annotating
the output with comments. Any number of comments cards may follow, each with
a carriage control character (blank, O or 1) in column 15, and the comments
line in columns 21-70. A non-blank character in column 72 indicates that an

additional comment card is to follow. Comments are read and printed until

the last card read contains a blank in columns 71-72.

COMPUTE

This package has been provided to enable the MARTIK program to be
adapted easily to special cases in which user-designated calculations and
data set manipulations are to be done at intermediate stages of a job. The
COMPUTE card calls a user-written subroutine COMP, which may perform calcu-
lations, additional input-output, and manipulation of data sets as required

by the specific program applications.

ENDJOB
This card causes termination of the program with the message "END OF

PROGRAM'"'.
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These packages are discussed in detail in Section 3.2, with the excep-
tion of COMMENTS and ENDJOB, which are discussed in Section 1.3, and COMPUTE

which is covered in Section 3.3.
3.1.5 Program Output

The normal output of MARTIK consists of:

1. A listing of program options and run parameters when a PARAMETERS

package is encountered.
2. A listing of receptor coordinates and names as read in.

3. A listing of receptor background and calibration factors

if entered with VALUES or RCAL packages.

4., A listing of the wind-rose, tabulated by stability for each

class whose total frequency of occurrence is non-zero.

5. A listing of emission source data as read in, if input from

cards using an SRCE package.

6. A listing of source total emission rates, by source at the
beginning of each source loop in the computation of concen-

trations.

7. Tabulated arithmetic mean concentrations given by pollutant
for each receptor.

- 3.2 Keyword Packages

3.2.1 PARAMETERS

The format of the MARTIK PARAMETERS package is as given in Section
1.3.3. The name, type, dimension, default value and a brief description

of meaning is given for each parameter currently by the namelist &INPUT:

227



Name Txge Dim. Default Meani g

SCALE R 1 1000. Coordinate scale unit, meters

UNIT I 3 11 UNIT(1); logical unit for source
dataset

12 UNIT(2); logical unit for optional
output (OUTP=.TRUE.)

ORIGIN R 2 0,0 Origin of receptor coordinator
system, scale u. east and scale u
north.

REWIND I 10 10*0 Units to be rewound before further
use.,

OuTP L 1 F True if receptor concentrations are

to be output in VALUES card-format
on dataset number UNIT(2).

PRINT L 1 T True if data packages are to be
printed as read in-

STNDRD L 1 T True if standard set of met. condi~
tions is to be used.

RSTORE L 1 F True if previously computed receptor
concentrations are to be used as
backgrounds in the next run.

NCOMP I 1 50 Computation parameter in GPASQ: deter-
mines the maximum number of elements
into which a line or area source may
be divided. Max. value = 100.

TMIN R 1 0.01 Minimum value of an argument X in
EXP(X) such that the exponential
is evaluated. For X less than TMIN
EXP(-X) 1is set to (1-X).

TMAX R 1 30.0 Maximum value of X such that EXP(-X)
is evaluated. For X greater than
TMAX, EXP(-X) is set to O.

A,B R 5 not used

c,D R 5 * The set of constants C,D for each of
5 stability classes used to compute
the plume dispersion coefficients.

XMIN R 1 100.0 Downwind distance, in meters, within which

plume dimension is assumed constant.

*See Section 3.2.1, Item 1.
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Name Type Dim.
XTR R 5
DMX R 5
NR I 1
F R 6,16,5
WD R 16
u R 6
KS I 5
NS I 1
NW I 1
NU I 1
NQQ I 1
QNAM R*8 6
QUNIT R*8 6
RFACT _ R 6
DCAY R 6

*See Section 3.2.1, Item 1.

*

480*0

16

6*0

Default
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Meaning

The set of trapping distances in
meters for each of 5 stability classes.

The set of mixing depths in mcters for
each of 5 stability classes.

Receptor count. Can be set ti zero
to clear out previous receptor set.

Meteorological array. Specifico*ion of
F=480*0. clears previous wind :ose.

Array of wind direction angles mea-
sured clockwise from North.

Array of wind speeds, in meters/sec.
Array of stability classes.

Number of stability classes to be
considered (up to 5).

Number of wind directions to be
considered (up to 16).

Number of wind speeds to be conside:r d
(up to 6).

Number of pollutants in set (up tc 6 .

Array of pollutant names (up to *) i..
form 'XXXXXXXX' for printing and
column headings in tables.

Array of pollutant output units in
form 'XXXXXXXX' for column headings
in tables.

Conversion factors to convert input
emission units to units given in
QUNIT.

Decay half life for each pollutant,
in hours. If zero, decay factors are
not applied.



3.2.1.1 Reference Data for PARAMETERS Package

1. Default Values for Meteorological Arrays

WD Wind-Direction Array - The 16 elements of WD take on as

default values the angular displacement, in degrees from
north, of each of the 16 points of the compass, beginning

with north (0.,22.5,...,315.0,337.5).

KS Stability-Class Array - The 5 elements of KS take on the

default values 1,2,3,4,5.

U Wind-Speed Array - The 6 elements of U take on values as

given by the following table:

Wind-Speed Class Range (knots) Value, U
(m/sec.)
1 0-3 0.67
2 4 - 6 2.46
3 7 - 10 4.47
4 _ 11-16 6.93
5 17-21 9.61
6 >21 12.52 = 25.5 kts.

2. Meteorological Constants:

The standard deviation SIGZ. used to describe the vertical distribution

in the gaussian plume equation are calculated according to the expression

SIGZ

(CY* (X**D) (X = downwind distance, meters)
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The "trapping distance" XTR is definéd as that distance for which SIGZ =
0.47*DMX where DMX is the mixing layer depth in meters. The constants C,D

and DMX may be specified in §INPUT. Default values are:

Stability Class, KS C D DMX XTR
1 0.022 1.44 1500. 1400.
2 0.064 1.12 1000. 2900,
3 0.150 0.86 ~1000. 11000.
4 0.270 0.68 820. 40000.
5 | 0.372 0.58 100. 4000.

3. Unit Conversion Factors

Source internal units are g /sec for point sources, g/m-sec for line
sources and g/mz-sec for area sources. Concentrations are in g/m3 x RFACT,
where RFACT is specified in the PARAMETERS package for each pollutant, and

depends upon the desired output units (specified in QUNIT).

QUNIT RFACT
'GM/M**3! .i.O -
'MG/M**3! 1.0 E 03
'UG/M**3! 1.0 E 06

To specify output in parts per million ('PPM'), the value of RFACT used
is a function of the ambient temperature. Values for five pollutants at 5

temperatures are given below:
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Pollutant 0%c 60°F 70%F 20°C 25°C
Sulfur dioxide | 349.869 | 369.793 | 376.910 375.486 381.891
Carbon monoxide | 800.184 | 845.753 | 862.029 858.773 873.421
Ozone 466.968 | 493.560 | 503.058 501.158 509.707
Methane 1397.093 | 1476.654 |1505.071 | 1499.386 1524.961
Nitrogen dioxide| 487.194 | 514.938 | 524.848 522.866 531.784

If input emissions data are in other than g, m, and sec as required intern-
ally, conversion may be achieved by multiplying RFACT by an appropriate

factor; e.g.,

Numerator . Denominator Factor
g/sec ' pounds/year 1.45 E-05
tons/year 2.90 E-02
g/m-sec pounds/km-day 3.26 E-09
tons/kmi-day 6.52 E-06

4, Pollutant Information

The default names (QNAM) for the six pollutants, as compiled in the
current MARTIK version are 'PARTIC.','S 02','C O','HYDROC.','N OX', and
'(blank)'. Default names for printed units (QUNIT) are 'UG/M**3' for all

but SO, and CO, which are 'PPM'. RFACT values, however, are defaulted to

2
1.0 E+6 for all pollutants (the conversion to pg/ms). Hence the actual
values for 802 and CO will not be in ppm unless values for RFACT are supplied

for them in the PARAMETERS package. See Section 3.3.3 for further discussion.
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3.2.2 POINTS

This package initiates the reading of receptor coordinates and names
for printing. NOTE that the card format for 'POINTS' is identical to that
used in LANTRAN (Section 2.2.3). The number of recepters in a second or

later POINTS package cannot exceed the number given in a preceding POINTS

package.

FIRST CARD - Keyword card 'POINTS' in standard format (Section 1.3.2).

FOLLOWING CARDS - One for each receptor:

Columns Variable Format Meaning

1 -7 ' Must be blank

8 - 10 N I3 Number of receptor for which coordin-
ates are read in (1 to 100). If blank or
0, N is given the next available number
in sequence.

11-20 RH F10.5 Receptor horizontal coord., in SCALE
units. .

21-30 RV F10.5 Receptor vertical coord., in SCALE
units,

31-40 RZ F10.5 Receptof height, in meters.

41-70 7A4,A2 Optional 30-character receptor name
for printing.

LAST CARD - Delimiter card '99999"

Specification of the ORIGIN parameter in the PARAMETERS package enables the

coordinates of a POINTS package to be displaced such that:

L ORIGIN(1)

y «vy, ORIGIN(2) Scale Units

where X,» Y, are the receptor coordinates as read from the card and x,y the
relocated receptor points. This option is of use if a large receptor grid

is to be filled out by multiple runs with smaller grids.
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3.2.3 RCAL

This package reads in calibration factors to be applied to selected
receptors for up to 6 pollutants. Receptor coordinates must have been

reviously initialized by a 'POINTS' package before reading a 'RCAL' package.
P Y P

FIRST CARD - Keyword card 'RCAL' in standard format (Section 1.3.2)
SECOND CARD - Pollutant Name Card |

Columns Variable Format Meaning

1-10 , Must be blank

11-20 QN(1) A8, 2X

Names of pollutants (must be identical
to QNAM array).

61-70 QN (6) A8,2X

FOLLOWING CARDS - One or more data cards:

Columns Variable Format Meaning

1-8 Must be blank

8-10 N I3 Number of receptor for which factors
are to be applied.

11-20 RCAL(1,N) F10.5
Cal. factors for 6 pollutants

61-70 RCAL (6,N) F10.5

LAST CARD - Delimiter card '99999'

If N is blank or zero, the same calibration factor is applied to all recep-
tors. Hence if the first data card contains N=0 the following cards need
only refer to those receptors whose value is different from the generally

applied calibration factor.
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3.2.4 VALUES

This package reads in receptor background levels (in output units) for

selected receptors for up to 6 pollutants. Receptor coordinates must have
been previously initialized by a 'POINTS' package before reading a 'VALUES'
package. Note that the card format for 'VALUES' is identical to that used

in LANTRAN (Section 2.2.4).

[ Y- -
FIRST CARD -  Keyword card 'VALUES' in %tandard format (Section 1.3.2}
SECOND CARD - Pollutant Name Card
Columns Variable Format ) Meaning
1-10 " Must be blank
11-20 QN(1) A8,2X

Names of pollutants (must be identical
to QNAM array).

61-70 QN(6) A8,2X
FOLLOWING CARDS -  One or more data cards
1-7 Must be blank
9-10 N I3 Number of receptor to which backgrou
is to be added. A

11-20 RBKG(1,N) F10.5

}' Values for 6 pollutants (output units)
61-70 RBKG (6,N) F10.5
LAST CARD - Delimiter Card '99999'

If N is blank or zero, the same background value is added to all recep-
tors. Hence if the first data card contains N = 0 the following cards need
only refer to those receptors whose value is different from the generally

added background value,
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3.2.5 METD

This package reads in the meteorological array, checks for normalization
and tabulates the wind rose by stability class. The entire array is set to

zero before the package is read in.

FIRST CARD - Keyword card 'METD' in standard format (Section 1.3.2)
SECOND CARD - Parameter card:

Columns Variable Format Meaning

1-9 Must be blank

10 ' I1 ‘ Wind rose type: must be 1

11-20 DEPTH F10.5 Climatological value of mixing depth,

meters, for use with classes 2,3, or
zero if DMX array is to be read on
following card.

21-30 TAMB F10.5 Ambient temperature, deg.K

31-40 PAMB F10.5 Ambient pressure, millibars.

41-70 TITLE 7A4 ,A2 Averaging period, etc., for printing.
THIRD CARD - (Used only if DEPTH field on second card is omitted)
1-10 Must be blank

11-20 DMX (1) F10.5

Mixing depth, meters, to be used for
classes 1 to 5.

51-60 DMX (5) F10.5
OPTIONAL CARD - (Used only to scale input data or change the sum over
the array):

1-10 Must be blank

11-20 FNORM F10.5 Normalization constant. Initially 1.0.
Error number 350 in INC results if the
normalized summation over the F-array is
not within 1.% of FNORM.

21-30 FACT F10.5 Scale factor to be applied to all values
read after this card. Initially 1.0.

31-70 Not used.
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FOLLOWING CARDS

- One or more data cards:

Columns Variable Format

1-5

6-7 L 12

8-10 K I3

11-20 F(1,K,L) F10.5

61-70 F(6,K,L) F10.5

LAST CARD - Delimiter card '99999'

Meaning
Must be blank.
Stability class (1 to 5)

Wind direction class (1 to 16)

Erequency of occurrence of wind sy :ed
classes 1 to 6 for stability class L,
direction K. !

l

NOTE: Cards for which F is all zeroc may be omitted. Each card read assigns s.x

frequencics corresponding to the 6 wind-speed classes for stability L and

wind direction class K.

Specification of the mixing depth parameter DEPTH causes the following

set of mixing depths to be generated for the 5 stability classes:

3.2.6 MSG

Class Value
1 1.5* DEPTH (meters)
2 1.0* DEPTH
3 1.0* DEPTH
4 0.8* DEPTH + 20.
5 100

This package allows communication with the computer operator through

the console typewriter, and may be used to request the mounting of tapes,

changes of form, etc.

237



FIRST CARD - Keyword Card 'MSG' in standard format (Section 1.3.2)

The IFORM parameter (punched right-justified in column 18) is used by this

package, with

IFORM = 0 to print one or more lines of text on the console
teletype without pause, or
IFORM = 1 to print one or more lines of text on the console

teletype with a PAUSE. The operator must type "C"
before continuation.

The JF parameter (columns 71-72) on the keyword card must be punched with a

non-blank character if additional lines of text are to follow.

FOLLOWING CARDS - One or more cards in comments-card format. (Section
1.3.2).
LAST CARD - A comments card with columns 71-72 blank.
3.2.7 SRCE

This package reads in emissions data from cards and transfers them to
the data sct with data-set reference number UNIT(1). This package may be
omitted if emission sources have been previously stored on UNIT(1l) in the

required format (Section 3.2.7.1).

FIRST CARD - Keyword card 'SRCE' in standard format (Section 1.3.2).
FOLLOWING CARDS - Data Cards in one of three formats (A, B, or C).
LAST CARD - Delimiter card '99999'

A. Single Source Format

Three cards for each source, according to the following:

[
(93]
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FIRST CARD -
Columns Variable
1-5 TYPE
9-10 NN
21-70 SNAME
SECOND CARD -
1-10

11-20 SH1
21-30 SV1
31-40 SH2
41-50 Sv2
51-60 H
61-70 p
THIRD CARD -
9-10 MM
11-20 o
21-30 Q(2)
61-70 Q(6)

Source I.D. Card

Format Meaning

A4,1X 'POINT', 'LINE' or 'AREA'

12 Blank or zero for single-source format.
12A4,A2  50-character source name, for printing.

Coordinate Card

10X Not used

F10.5 Hor. coord. #1, scale u.

F10.5 Ver. coord. #1, scale u.
| F10.5 Hor. coord. #2, scale u.

F10.5 Ver. coord. #2, scale u.

F10.5 Stack height, meters

F10.5

Emissions Card

12 Blank or zero for single-source format.
G10.5

G10.5

. Emission rates for 6 pollutants in

G10.5

. 2
Plume rise factor, m“/sec.

g , m, sec (positive or negative).

The four coordinates SH1, SV1, SH2, SVZ are shown for the three types of sources

in Figure 41,

Point

.

A

(SH/, SV1)

SHZ and SV2 Not Used
for Pomnt Sources

Line
(SH2, SV2)

e« (SHI, SVT )

(SHI, SV1)

—
&\\“

SH2

Area

}'\SbQ?

Figure 41

Coordinate Specification for Three Types

of Emission Sources in MARTIK
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B. Multisource Format

Four or more cards (two or more sources).

In some cases it is convenient to group sources together under a
single source I.D. card (e.g., highways with multiple links). To specify
multiple sources, a non-zero number is punched for the variable NN repre-
senting the number of coordinate cards (i.e., the number of sources in
the group) to follow. Each coordinate card is followed by an emissions
card unless MM is non-zero, in which case MM represents the number of

sources to which the same emissions apply.

Examgle:

Consider a highway consisting of 10 links differing only in coordinates
(i.e., having the same emission densities on all links). Using the single-
source format, a total of 30 cards would be required, of which 18 would be

duplicates. Using the multisource format, only 12 are required: one source

I.D. card with NN = 10, followed by the coordinate card of the first link,
followed by the emissions card with MM = 10, finally followed by 9 cards
representing the additional 9 links.

NOTE: that the number of sources actually generated and transferred to

the internal source data set is equal to the number of coordinate cards.

C. Gridded Area Source Format:

Three or more cards.

In many cases a large number of discrete point, line and small area
sources may be allocated together into a grid system. This format allows
data defined on such a grid to be entered directly into MARTIK, which converts
each cell of the grid to an 'AREA' source and writes it to UNIT(1). .Two

simplifying assumptions are made in this process:
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(1) There is no plume-rise associated with the sources; and
(2) A1l cells of the grid system are at the same height, which
-is therefore the effective stack height of all sourcesv
generated.
The format for gridded area source data is a LANTRAN 'GRID' package
(see Scction 2.2.5) in its entirety, with the first card replacing the
-source I.D. card of format A above. Note that the last card of the 'GRID'
package is a '99999' card, which will terminate the 'SRCE' package. Fo.
this reason, a 'GRID' package usually follows the 'POINT', 'LINE' or 'AREA'
source groups within the 'SRCE' package. If additional 'POINT' 'LINE' or
'AREA' cards are to follow the 'GRID' package, or if more than one 'GRID'
package is to be included, use an '88888' as a delimiter for the 'GRID'
- packages, with a '99999' as a delimiter for the 'SRCE' package.
NOTE that the second card of a 'GRID' package contains the pollutant

names. These must agrec exactly with those of the QNAM array.
3.2.7.1 Internal Format for Emissions Data Set

The form of the internal data set on which the inventory resides during
execution is that of a sequential file made up of unformatted fixed-length

blocked records of 52 bytes each. The internal format on the data set is:

Word Bytes Name Meaning
1 ©1-4 KTYPE 1,2,3 for point, line or area source.
2 5-8 SHl. Hor. coord. #1, meters
3 9-12 SV1 Ver. coord. #1, meters
4 13-16 SH2 'Hor. coord. #2, meters
5 17-20 SvV2 Ver. coord. #2, meters




Word Bytes Name Meaning

6 21-24 H Physical height of saurce, meters

7 25-28 P Plume-rise factor, mz/sec.

8 29-32 Q1) Emission rate, pollutant 1 (g, m, sec)
9 33-36 Q(2) Emission rate, pollutant 2 (g, m, sec)
10 37-40 Q(3) Emission rate, pollutant 3 (g, m, sec)
11 41-44 Q(4) Emission rate, pollutant 4 (g, m, sec)
12 45-48 Q(5) Emission rate, pollutant 5 (g, m, sec)
13 49-52 Q(6) - Emission rate, pollutant 6 (g, m, sec)

3.2.8 RCON

This package initiates 'the computation of receptor concentrations.
No further card input takes place until after the completion of the compu-
tation ioops and final tabulation of results. At entry into subroutine
LOOPS, (which performs the summations over source, wind direction, stability
class, and wind speed for each receptor and pollutant) the so-called ''cycle-
count" is set to zero. The cycle-count is incremented by unity with every
entry into the highest frequency loop; i.e., the inner computation algorithm.
For each type of source (point, line or area) the cpu time spent in LOOPS
is proportional to the cycle count, and hence this variable is useful in
estimation of execution times. See section 3.3.5 for further discussion on
the estimation of running times.

CARD FORMAT - One card, keyword 'RCON'. No delimiter.
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3.3 AQUIP System Implementation

The MARTIK program (Version 3.4, level 720515) has been adapted to the
needs of the Hackensack Meadowlands study by: (1) development of a COMP
routine which contains the application-dependent computations; (2) setting
up model-parameter data sets appropriate to the Hackensack Meadowlands
region; aﬁd (3) sclection of program and computation parameters. These

three topics are discussed in the following sections,
3.3.1 COMPUTE Routines

COMPUTES 0 and 1 are used for the variable wind field with height;
Normally, MARTIK uses a wind speed that is constant with height. This is
modified by providing MARTIK with the information needed to compute the
variation of the wind with height.

IFORM=0 is used after a variation has been set. It clears the previous
vertical variation parameters, and reset the values back to a constant wind
field with height. The parameters Z1 and EX are set to zero. This requires
only the keyword card.

TFORM=1 is used to specify the parameters Z1 and EX in the vertical
variation equations. One card follows the keyword card, with Z1 and EX
punched in columns 11-20 and 21-30 (format 2G10,0). When these values have
been set the vertical wind field is varied as described below.

In the MARTIK program, the ''standard" subroutine PRISE has been replaced
by an entry PRISE into subroutine COMP, This routine performs the computa-
tion of plume-rise (or effective stack height) as a function of stability

class and wind speed. The formula for the effective stack-height is
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H = H, + (1.4 - 0.1-L)-P/u (3-1)

and

u., = u H < Z

T 1 s = 1

(3-2)
EX
= H Z

Yr Y1 (Hs/zl) s 7 1
where

L = stability class

up o= wind speed at ground level, m/sec.

u, = wind speed at point of release, m/sec.

HS = physical stack height, meters

Z1 = reference height (height of anemometer at Newark

airport in this case), meters

EX = power law exponent
P = plume-rise factor, mz/sec.
H = effective stack height, meters

The ventilation velocity, u, used by subroutine LOOPS for the determination

of the concentration, is computed in PRISE to be

u!t

u = (3-3)

(1+EX)
with

u' = u H< Z

' EX ' (3-4)
1 =
u u, (H/Z)) H> 2,

The PRISE routine uses Eq. (3-1) with u, = u (i.e., the formula without
modification) if the parameters Z1 and EX are zero (as they are initially).

They are set to non-zero values by a 'COMPUTE' keyword package.
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The remainder of the MARTIK COMPUTES are used to manipulate data.

MARTIK has the following arrays of values for each receptor:

RCON - Calculated concentrations. Filled by RCON package
RBKG should = 0 before using the RCON package.
RBKG - Background concentrations. Filled either by VALUES
or PARAMETERS with RSTORE=.TRUE.
RCAL - Calibration factors. Set by RCAL package.
RCONB - Work array where values may be stored between calculations.
COMPUTEs - 2 through 9 manipulate the values in these arrays. All of

these computes require only the COMPUTE keyword card.

IFORM=2: Zeros the RBKG array. The array of background values, RBKG,
is set to zero. RBKG = 0

IFORM=3: Moves the RBKG array into the RCONB array.

IFORM=4: This COMPUTE will be used to add values saved in RBKG to al-
ready existing values in RCONB. It is equivalent to RCONB=RCONG+RBKG for
all array elements.

IFORM=5: Subtracts the RBKG array from the work array RCONB. This is
the same as IFORM=4 except that the values are subtracted.

IFORM=6: Moves the RBKG array into the RCONArray. This will permit
later tabulation of the values presently in RBKG; or can be used to zero
the RCON array after zeroing the RBKG array.

IFORM=7: Adds the RBKG array to the RCON array. This is the same
as the IFORM=4, except that the destination array is RCON. It would then
be directly available for printing.

IFORM=8: Adds RCON to RCONB, and then multiplies the sum by the cali-
bration factor in RCAL, RCON = (RCON+RCONB)*RCAL. With the final calculations
in RCON the resulting values are added together and the total is multiplied
by the calibration factor for the model. The calibration factors must be
found empirically for the region being modeled.

IFORM=9: Tabulates the RCON array in MARTIK output format. This output
follows exactly the same form as the output from a RCON.package. If OUTP=.TRUE.
a VALUES package will be created in exactly the same manner as it would by RCON.

Arrays should be zeroed before use unless the existing values are to be

used.
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3.3.2 Data Flow, Diffusion Analysis

The purpose of this section is to relate the MARTIK program to the
overall AQUIP system as shown schematically in Figure 2 of Section 1.1. The
analogous schematic data flow system for diffusion analysis is shown in
Figure 19. The same conventions have been used for the naming of input
data sets (I), model data sets (M), computed data sets (C), programs (P) and
internal data sets (D). Each box of Figure 2 had been detailed to repre-
sent the card decks (keyword packages) which make it up. These card decks
will be described in detail in Section 3.3.4.

In principle, one MARTIK run would suffice to perform the diffusion
analysis for one plan. Since a large number of sources are involved, how-
ever, this approach is impractical due to excessive running times for the
program (about 12 hours per plan on the Spectra 70/45)., The usual procedure
is therefore to run the program with one of the four 'SRCE' packages shown
in Figure 19 and produce an output 'VALUES' package which may either be
used as a background to the next run (with another 'SRCE' package) or, if
each 'SRCE' package produces its own output 'VALUES' package, the set can
be added together by a sequence of 'VALUES' and 'COMPUTE ' operations in
MARTIK. The background emissions, for examplé, need be run once and for
all, and each of the data sets 12, I3 or Cl only when they are first created

or modified.
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Deck setups for four modes of operation are given as follows:

A. Source Data Set with No Background to be Added

PARAMETERS Initialize program parameters for season
POINTS Read in receptor coordinates
RCAL Read in calibration factors for season

METD Read in wind rose for season
COMPUTE 1 Read parameters for vertical wind profile
SRCE Read source data set from cards

RCON Compute and calibrate concentrations, add background
values, tabulate and output 'VALUES' package.

ENDJOB Call program exit.

B. Source Data Set with Background to be Added

PARAMETERS As per above (A)
POINTS As per above (A)
RCAL As per above (A)
VALUES Read background values
METD As per above (A)

COMPUTE 1 As per above (A)

SRCE As per above (A)
RCON As per above (A)
ENDJOB

C. Source Data Set on Disk

At the end of any run with MARTIK, the emission source resides on a

disk data set (D2.1 in Figure 42) in internal format. This inventory is
not destroyed and may be used again in the next MARTIK run ?y omitting the

'SRCE' package.
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D. To Combine Calibrated 'VALUES' Packages

PARAMETERS Initialize program parameters
POINTS Initialize receptor coordinates
VALUES Read in the first 'VALUES' package

COMPUTE 3 Move first package to RCONB

VALUES Read in the second 'VALUES' package
COMPUTE 4 Add second package to RCONB array

VALUES Read in the third 'VALUES' package

COMPUTE 4 Add to RCONB array

COMPUTE 4 Add last 'VALUES' package to RCONB array

COMPUTE 2 Zero the RBKG array

COMPUTE 6 Move RBKG array to ngﬁ_array

COMPUTE 8 Move RCONB array to RCON array

COMPUTE 9 Tabulate RCON array, punch a new 'VALUES' package

ENDJOB Call program exit

NOTE that if the results are to be multiplied by a calibration factor, an.

RCAL package is included after the POINTS package.
3.3.3 Parameters for the Hackensack Meadowlands Study

At least one PARAMETERS package is required for each MARTIK run involv-
ing actual diffusion calculations or punched output. This is because the
default values cannot take into account the seasonal differences. Some of
the parameters (such as the plume dispersion coefficients) have been modified
specifically for this study and were not therefore compiled into the program
as default values. PARAMETERS packages appropriate to the three seasons:

summer (S), winter (W) and annual (A) are given as follows:
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A. Winter (W)

PARAMETERS
& INPUT
NQQ = 5, QNAM = 'TSP-W','SOx-W','CO-W','HC-W', 'NOX-W',
RFACT(2) = 3.50E+02,8.00E+02,DCAY(2)=3.0,
U=0.89,2.46,4.47,6.93,9.61,12.52
C=0.072,0.072,0.169,1.070,1.010,
D=1.220,1.220,1.010,0.682,0.554
NCOMP=5 ,TMIN=0,2,TMAX=7.0,

GEND

B. Summer (S)

PARAMETERS
& INPUT
NQQ=5,QNAM="TSP-S', 'SOX-S','C0-S', 'HC-S', 'NOX-S",
RFACT (2)=3.77E+02,8.62E+02,DCAY (2)=3.0,
U=0.89,2.46,4.47,6.93,9.61,12.52,
€=0.072,0.072,0.169,1.070,1.010,
D=1.220,1.220,1.010,0.682,0.554,
NCOMP=5,TMIN=0.2,TMAX=7.0,
GEND

C. Annual (A)

PARAMETERS
§INPUT

" NQQ=5,QNAM="TSP-A"','SOX-A"','C0O-A"','HC-A"', 'NOX-A",
RFACT (2)=3.70E+02,8.46E+02,DCAY (2)=3.0,

U=0.89,2.46,4.47,6.93,9.61,12.52,
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€=0.072,0.072,0.169,1.070,1.010,
D=1.220,1.220,1.010,0.682,0.554,
NCOMP=5, TMIN=02, TMAX=7.0,

&END
The internal data set UNIT(1) has a default reference number of 11,

The default for the logical variable OUTP is .FALSE. indicating that a 'VALUES'
package is not to be created as output. If a 'VALUES' package is to be cre-
ated, then specify OUTP=,TRUE. with UNIT(2) equal to the reference number of
‘the output data set. If 7 is specified, the output data set will be punched
on cards. |

Default values for calibration factors are compiled to be 1.0 for all
pollutants, for all receptors. The results of the model validatioﬁ procedures
(discussed in the Task 2 study report) have led to the.adoption of the fol-
lowing calibration factors (Table 3), applicable to all receptors within the

Hackensack Meadowlands study region:

TABLE 3  CALIBRATION FACTORS

Summer (S) Winter(W) ‘ Annual (A)
1. Particulates 1.45 0.826 1.19
2. Sulfur dioxide 0.875 0.602 0.66
3. Carbon monoxide 1.25 2.31 1.70
4, Hydrocarbons 1.99 2.23 2.03
5. NOy 0.7250 0.616 0.614
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Finally, the two parameters read by the COMPUTE 1 package, which initial-
izes for the vertical wind velocity profile are:
Z1 = 6.00

EX = 0.20

These two parameters are punched in G10.0 format in éolumns 11-20 and 21-30

on the card immediately following the 'COMPUTE' keyword card with IFORM=1.
3.3.4 Data Set Description:

This section describes in some detail the actual card decks making up

the data sets of Figure 2.

I2 Highway Emissions Data

A keyword 'SRCE' package in which links of highways are coded as 'LINE'
sources. Preparation involves assigning vehicle counts to each straight-
line link of the system, multiplying these traffic counts by emission factors

to obtain the source emission densities in g/m-sec for each link.

I3 Point Source Emissions Data

A keyword 'SRCE' package in which sources such as power plants or
incinerators,in addition to those generated by the land-use plan,afe coded
as 'POINT' sources. Preparation involves determination of the physical
stack height, plume rise factor, and emission rates in g/sec for each

source.

Cl Point and Grid Area Source (Plan Emissions) Data

A keyword 'SRCE' package generated for a single land-use plan by LANTRAN
(see Section 2.3.2). The package is made up of 'POINT' sources generated

by the LANTRAN COMP routines, and a 'GRID' package representing the area-
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source emission densities for the study-area system. These densities are
. 2 .
expressed as rates per square scale unit, and are converted to g/m”-sec in

MARTIK.

M2 Background Emissions by Season (S,W,A)

A keyword "SRCE' package containing point, line and area sources in
combination, and representing the projected emissions from all regions lying .

outside the study area. Modification of this data set requires source-by-

source changes.

M3 MARTIK Model Data Sets by Season (S,W,A)

M3.1 PARAMETERS - As discussed in Section 3.3.3.

M3.2 POINTS - A deck of receptor coordinates. For this
study, the "Hackensack 1-km receptor grid' was used. The 100 receptor

points making up this grid are shown in Figure 43,

M3.3 METD - A deck of cards representing a Newark 1990 wind
rose for the season of interest. The 1990 wind rose represents a 10-year

average (performed by the METCON program) for the years 1956-65.

M3.4 RCAL - A three-card data set for the season of interest,
applying calibration factors to all receptors. Values for these calibration
factors are given in Section 3.3.3.

M3.5 COMPUTE - One or more cards controlling one of 10 functions

selected by IFORM. One COMPUTE 1 package is required for runs involving
diffusion analysis (an RCON package). Values for the COMPUTE 1 input para-

meters Z1, EX are given in Section 3.3.3.
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C2 Computed Receptor Concentrations

A keyword 'VALUES' package created by MARTIK as a result of execution
of an RCON package. Used as input to SYMAP (Section 5.2.5) and to LANTRAN
(Section 3.2.4). This data set may optionally be used as an input to MARTIK,

in which case its values are added to those computed.

D2.1 Source Inventory in Internal Format

A binary file containing one record for each source read in the last
'SRCE' package input to MARTIK. This file may be re-used if the inventory

is not to be changed. Record formats for this file are discussed in Section

3.2.7.1.

T2 Printed Output

The printed output for one MARTIK run, including tabulation of all input
data sets as read in, a listing of source total emission rates during compu-
tation of concentrations, and a tabulation of mean concentrations by pollu-

tants for each receptor.
3.3.5 MARTIK and the Planning Process

The above discussions have been concerned with the mechanics of setting up
the data sets and specification of the program options for a MARTIK diffusion-
analysis. This section is concerned with the role of MARTIK as a tool in the
planning process. Several types of analyses are discussed with examples;
in each case, the data flow pattern follows the form of Figure 42, although
the data sets themselves are of course dependent upon the particular ‘type éf

study.
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1. Total Air Quality for a Given Land-Use Plan

This is the most obvious role of the diffusion model, exemplified by
the analysis of the four plans: 1, 1A, 1B, 1C for the Hackensack Meadowlands
Region in the year 1990. This has been an important result of this study.
In this case, the model is used with a 'complete' source inventory - accounting
for all emiésions which are of influence upon the study region - and mean
concentrations are computed for the season of interest using an appropriate
wind rose. Large-scale spatial variations are demonstrated by computing the
concentrations at spacings sufficiently close to preserve the resolution of
the inventory itself. Long-term temporal patterns are reflected in differ-
ences in results computed for the different seasons, resulting from changes
in the inventory (e.g., due to space-heating in winter) and in changes in
prevailing meteorological conditions. Small-scale spatial and short-term
temporal variations are not captured in this case. It is, however, compatible
with the nature of the total plan data, which tend to be expressed in terms
of spatial zones and mean periods of time.

In AQUEP, source emissions data for the land-use plan are provided as
an outpﬁt of the‘LANTRAN program (data set Cl). LANTRAN is not essential
to the process of inventory estimation but instead formalizes a complicated
methodology for translating the activity information expressed in planning
terms (e.g., denéity of dwelling units or classification of manufacturing) -
into actual emission rates. Some portion of this inventory may be prepared
directly by other meang, Such point sources as power plants or incinerators,
and line sources based on highway projections are examples. These are dis-
cussed in the Task 1 report for the Meadowlands data. The background emission
inventory, an important part of the contribution to total air quality represents

a substantial effort in the gathering and projection of emissions data. These
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data are also discussed in the Task 1 report., It is likely that this emissions
data set, regarded as a part of the model, will, for the most part, be considered
as "ground truth", providing for constraints upon the emissions which may result

from a plant - and therefore upon the activities - in order to meet standards.

2. Contributions to Total Air Quality for a Given Plan

This case is an expansion of the first. The same inventory is used,
but subsets of the total inventory are analyzed separately to detgrminer
their effect in relation to the total. Examples of subsets which might be
run separately are: highwéys (1ine sources), incinerators and.power plants
(point sources), residential land uses only, and industrial only. The
background is usually run separately anyway. In principle, the entire
inventory could still be run in a single job submission, with each subset

calculated and tabulated using an RCON package, using COMPUTE packéges to

accumulate and print the total.

3. Mean Contribution of Single or Small Complexes of Sources

This case represents perhaps one of the most frequent uses of the model,
in which proposed localized land-uses such as new highway, power plant or
shopping centers are analyzed for their impact on air-quality. A proposed
land-use of this sort involves one or more emissions sources, with emission
rates determined for each season if differences are anticipated. Since only
a sm;ll number of sources is involved, MARTIK runs can be made in a relatively
short running time, and thus the effect of design alternatives may be readily
displayed. The immediate result of a MARTIK run is,in this case,the added
contribution of the mean total air quality. The new total can also be
obtained if the total without the proposed addition is input to MARTIK as a

'"VALUES' package, and used as a background in the computation.
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4. Worst Case Analysis for Single or Small Complexes of Sources

This case is similar to the previous one, except that a seasonal wind
rose is not used, but, instead, only a single wind condition is examined,
to estimate the contribution made by the sources under '"worst case' conditions.
The hypothetical case considered is this: The wind speed is assumed to be

constant with the direction distributed throughout the given wind sector as
£6) = (8 - 8)/ 6 (3-5)
) 0

where 6 is the angular displacement from the sector centerline and 60 the
angular sector width (22f1/2°).* To perform a worst-case analysis, only a
single wind-frequency card is included in the 'METD' package, with a frequency
of 1.0 punched for the desired worst-case condition, and zero fields for all

others.

5. Differential Effects

In this case the differential effect on air quality due to changes in
source configuration is displayed directly. An example is the effect of
relative placement of sources, OT of relocating a source to take into account
prevailing wind conditions and other factors. Two methods may be employed

to arrive at the difference:

a. The data cards for the "existing" configuration are removed
from the inventory, and repunched with negative emission rates. These are
then included together with the data cards for the alternative configuration
in an 'SRCE' package. The concentrations computed by the 'RCON' package are
the differential concentrations, with positive values representing increases

and negative values decreases.

*NOTE that in the actual model calculation, the angular quantities of Eq. (3-5)
are replaced by linear displacements from the sector centerline (see Task 2 study
report).
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b. The data cards for the "existing' configuration are removed
from the inventory, but are not repunched with negative rates. Instead they
are included as the first of two 'SRCE' packages. The concentrations due to
the first are computed and tabulated, and then, using 'COMPUTE' operations,
entered as negative values into the RCONB array. The concentrations due to
the second 'SRCE' package, representing the alternate configuration are theﬁ
computed and tabulated, and again using 'COMPUTE' operations, added to the
RCONB array, which is then tabulated. This procedure, although more compli-
cated in deck setup has the advantage that absolute values for existing and:

alternative configurations are presented, as well as the differential effect.
3.3.6 Estimation of Running Times

Of all the programs in the AQUIP system, MARTIK is the only one which
may require large computation times. This is due to the fact that the pro-
gram must accumulate the weighted concentration due to each source, wind
direction, stability class, and wind-speed for each receptor and pollutant.
These computations are structures within a set of '"loops' (subroutine LOOPS).
The highest frequency loop is referred to in the program as a 'cycle'. It
is the number of cycles, together with the single-cycle execution time (which
depends upon the source type and the computation parameters) which determines
the total running time. Tests are made in the program to make sure that
null or redundant computations are avoided. Specifically, all wind conditions
for which the frequency of occurrence is zero, are bypassed, as are source
Teceptor orientations such that the receptor is upwind of the source. The
loop over wind speed is not computed for sources with a zero 'plume-rise

factor', since in this case the transfer function simply scales inversely
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as the wind speed. Similarly, the loop over pollutant only occurs if decay
half-lives are specified,-since only in this case is the transfer function
dependent upon pollutant. Hence the ''cycle count' may be interpreted as the
number of non-zero and non-redundant computations involving a single source-
receptor concentration and a single meteorological condition. Single-cycle
execution times for line and area sources are dependent upon the parameter
NCOMP, which specifies the maximum number of sub-elements into which each
source is divided for integration purposes. The following table gives the
approximate single-cycle executioﬁ times for NCOMP=5 as determined for the

IBM 360/65:

Single-Cycle

Source Type Execution Time
(msec)
Point 2.6
Line 6,5
" Area : 6.5

The estimated number of cycles, C, in a run is

C = NSxMxM : (3-6)

where NS is the number of sources, NR the number of receptors, and M the
mean number of meteorological conditions for which an independent computation

occurs. Estimates of M may be made from the following table:
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Single Wind Wind Rose - Wind Rose with
Condition No Plume Rise Plume Rise

POINT

(typical) ~ 1/16 5 30

LINE AREA

(typical) ~1/8 6-12 ~ 60

LINE AREA ,

(maximum) 1 80 480 -

where the maximum conditions apply when all receptors receive a contribution
from all sources for all wind directions considered. As an example, an
- actual MARTIK run with the Newark 10-year average annual wind rose involved
100 receptors and 75 line sources. A total cycle éount of 89240 (M=11.9)
and a total cpu time on the IBM 360/65 of 9 minutes and 22 seconds
(562 seconds).

NOTE that increased precision results from using higher values of
NCOMP for line and area sources, but at the expense of sharply increased
running times. The chief effect of increasing NCOMP is to reduce the residual
_ "ripple" or computation noise which occurs with small displacements in recep-
tor position. An increase in NCOMP to 50 results in about 10% increase in
computed values, and about a factor of 5 increase in cycle time. Increasing
NCOMP to 100 has little effect on the computed values, but doubles the cycle
time for NCOMP=50. The value NCOMP=5 was selected as the best compromise
between accuracy and speed of computation on the basis of sensitivity tests
performed as a part of the model validation procedure. This value was used
for all validation runs and all 1990 plan runs. The final calibration factors

used in the study were based on this value of NCOMP,
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3.4 Numbered Error Messages

The following table constitutes the set of conditions checked in the

present level of implementation of the MARTIK program, listed by routine,

number and cause:

INPUT

10 Unexpected '99999' encountered in job stream

80 Control card keyword cannot be identified.

800 Unexpected End—of—File encountered.

INA

20 TMIN,TMAX or XMIN specified out of range.

25 Unit to be rewound lies in invalid range 5-7.

45 Invalid output data set number.

800 Card read error in namelist §INPUT.

900 End of deck detected while reading namelist GINPUT; no END card
in namelist; §INPUT card read as comments card or missing; mis-
punched namelist parameter.

INB

120 Attempt to exceed 100 receptors; given receptor number outside
range 1-100,

210 For 'RCAL' or 'VALUES' packages, referenced receptors must have
been previously read in with a 'POINTS' package.

240 More than 100 entries in Receptor output table for 'RCAL' or
'"VALUES' package.

600 Same as 240.

710 Pollutant names on second card of 'VALUES' package don't agree with

those of QNAM array.
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Inc
100

104

120
130
220

350

IND

10

20

110
122

420

INE

20

LOOPS

10

12

30

1100

QUTPUT

20

Type 1 wind rose requires a "1'" in column 10 of the first card.

Constants C, or D for plume dispersion coefficient SIGZ must be
positive and non-zero.

Stability class specified outside range 1-5.
Wind direction class specified outside range 1-16.
Wind frequency must be positive or zero; negative value detected.

Wind rose is not normalized; total frequency of occurence is not
within 1% of normalization constant.

Invalid logical unit number for emissions data set; negative or
zero value detected.

Invalid logical unit number for emissions data set: one of the fol-
lowing detected: 3,4,6 or 7.

Invalid same type.
Emission factors not implemented in this version.

For 'GRID' input package, pollutant names don't match those speci-
fied for program, with QNAM parameter.

Invalid carriage-control character detected in column 15 of a com-
ments card: must be 'b','0','1', ('b' = blank).

Invalid logical unit number for emissions data set: negative or
zero value detected.

Invalid logical unit number for emissions data set: one of the
following detected: 3,5,6, or 7.

Type parameter for emissions source lies outside range (l=point,
2=line, 3=area).

Instantaneous mode not implemented in this version.

Attempt to exceed 100 entries in output table.
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3.5 MARTIK Test Cases

Three MARTIK test cases were run, The first two test cases are part
of the system of runs for evaluation of the land use. The third MARTIK
run is provided to demonstrate a feature of MARTIK which is not used in
the system of runs,

The first MARTIK run creates the background VALUES. This means the
concentration values due to all the sources outside the region of interest,
In this test case the background source used is a large area source, cen-
tered at 580.5, 4517.5, a square 5 km on a side. This represents a general
course of pollutants which will be independent of the land use plan being
considered. In other circumstances the background source(s) could be a
city, a general population region, or other emissions source external to the
land use plan, The concentration values resulting from the background
sources are saved for further use,

The next MARTIK run is the run to complete the evaluation of the land
use plan under evaluation, The specially calculated emissions from highways,
incinerator, etc, are used to obtain the concentration due to them., The
land use plan emissions are also input to determine concentrations. The
sum of the background concentrations from the previous run, the special
concentrations and the land use concentrations is output in another VALUES
package for use in later programs. This output is the total air quality
due to all the sources; The receptors used for the test case are shown in
Figure .

The third MARTIK run demonstrates the ability to run a single weather
conditidn. In this case the same complete emissions are used; but the
calculations are set to give the resulting concentrations under a single
weather condition. This would be done when there is interest in knowing
the concentrations that would result from some especially interesting

weather conditions.
3.5.1 MARTIK Test Case 1

The MARTIK test case #1 is a run to create a background VALUES package
holding the pollutant concentrations at the receptors chosen, due to back-

ground sources.
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Job Control Language

MARTIK resides on a load library. For this run only four datasets

will be required.

FT06 is the print file.
FT09 is the run-log dataset that must be included for every run of
any program in the AQUIP system,
FT11l is a temporary dataset that is used to hold the source information

in internal form.
FT12 is a card-image dataset that will hold a VALUES package that will

be created in this run.

Keyword Package Input

The first package is the PARAMETERS package providing the following
parameter values:
The pollutant names are : 'CO' and 'NOX'.
2 pollutants are being modeled.
The output units are 'PPM' and 'UG/M**3', respectively.
The REACT conversion from g/m3 are 846. and 1.0 E + 6, respectively.
UNIT (1), where the source data is held, is unit 11.
UNIT (2), used for the optional VALUES output, is unit 12.
NCOMP = 5 for reduced calculation time.

TMIN

0.2, TMAX = 7.0 for reduced calibration time.

XMIN

10., and

The RCON package will create the optional VALUES package on the output
unit after calculating the values for each receptor because OUTP=.TRUE..
See Section 3.2.1 of the Task 5 Report for a description of the PARAMETERS
package.

Page 1 of the output tabulates all the information that was input in
PARAMETERS or that defaulted.
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Following the PARAMETERS package POINTS package was used to set the
locations where concentrations are to be calculated. The coordinate system
of the receptors and sources must be the same. In this case UTM coordinates
are being used. As can be seen in the list of receptors on page 2, six
receptors were specified. All six were at ground level. See Figure 44 for the
locations.

Next, the meteorological data is input using a standard MARTIK wind
rose. The form of a wind rose is described in Section 3.2.5. The print on
pages 3 through 7 tabulates the probability of occurrence for each we:ther
~ condition, Each page has the values for one stability class, and the Table
1 gives the occurrence for each wind direction and wind speed within that
stability class. This wind rose is an annual wind rose, so the frequencies
of occurrence are the annual average frequency of occurrence for each of
the weather conditions.

A COMPUTE 1 is used to establish the form of the wind variation with
height. The equations that are used for wind variation with height are
given in Section 3.3.1., Page 8 gives the reference height where the wind
measurement were taken, and the exponent to be used for variation with
height, Section 3.3.1 describes how these are input. If this compute "iad
not been used the program would have assumed that there was no variation
of wind speed with height. ‘

Ths source data is then input with a SRCE package, see Section 3.7 7.
In this case the background concentrations are due to one large area sour.e
centered at, 580.5, 4517.5, which is 5 km on each side. The emissions rate
for the two pollutants is input. This information is stored on the tempor-
ary file on FT1l, All previous sources on FT1ll are deleted before the new
ones are added; SRCE packages replace rather than add to one another.

The page 9 print lists the characteristics of the sources input.

With weather data, source data, and receptors present, the calcula-
tions can be performed by the keyword RCON. The methods used are described
in the Task 2 Report. RCON first tallies a list, on page 10, of each
source that has been considered for concentration calculations at each
receptor. The COUNT information gives cycle counts that can be used to
estimate program run time after some experience on the computer being used.
The emissions that were calculated for each source are tallied to permit a

user error check.
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Page 11 is the table output by RCON giving the final calculated CO and
NOX concentrations at each receptor. The units for each pollutant are the
output units that were specified in the PARAMETERS package. For each
receptor the locations and concentrations are tabulated. Because OUTP=.TRUE.
a VALUES package is created by RCON. As indicated on page 11, it is output
on 12, UNIT (2)=12. This package begins with a VALUES keyword card which
identifies the MARTIK run number and the date of creation. This permits
later identification of the exact run which created the VALUES package.

Then, using the receptors that have been specified and using output units

the values for each pollutant receptor are created on unit 12 in card
image form. This package conforms completely to the description of a
VALUES package in Section 3.2.4.

With the VALUES package created there now is a VALUES package in the
file FT12, DSNAME=VALUES, which holds the values due to the background
sources. This information can be input into any following run which wants
it. This was the purpose of the MARTIK run.

The Tun is terminated by an ENDJOB keyword.

3.5.2 MARTIK Test Case 2

This test case illustrates the use of the emissions data set executed
in LANTRAN test case 2, together with other information input on cards, to

generate the total air quality for this configuration.

Job Control Language

MARTIK resides on a program load module library at ERT. After the
STEPLIB cards, the JCL describes the datasets needed in this test case.

FTO6 is a print file.

FTOS is the run-log dataset that must be included for any run of a pro-
gram in the AQUIP system.

FT11 is a temporary dataset where sources are held. This file must be
provided for any run of MARTIK.

FT12 is a dataset that holds a VALUES package which was created in a
previous run. In this case, it is the background VALUES created in test

case #1, the Area Sources Background.
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TFP2371 080 ALLOCAYED TO FTOePO01

TEF2371 121  ALLOCATED TO FT09F001

TEP2STY 251 ALLOCATED YO FY11P001 Il
TEF2371 101  ALLOCATED YO FTi2F001

TEF2371 062  ALLUCATEO TO FTOSFO04

1PF142] « STEP waS EXECUTED = COND CPLE 0000

1Vr28%1 NJNARY EPY
TEF2AST  VOL SFR NDSm AIRMAP,

1EF28ST  C481002,ERTD1,LOGDATA KEPY
TFP2AST  VOL SFR NDBs AVCO1S,

rerasst SYSTUOUG, TOTS013,RVO00,ERTHACKS , RO00STGU oELETED
1FF2881  vOL SER NNSs AC8001%,

THFIBST  vALUES Kgpy

T1EF2AS] VOL 39ER NOSm AIRMAP,

TFFITST STEP /MaARTIX 7/ STARY T40u4,181%

TEF374] STEP /MARTIN 7 STOP  Tu004,1815 CPu OMIN 06,998EC MAIN 94K LCS 0K
IFEITST  JOB /ERTHACKY/ START 740ué,1815

IFFYT6l  JNB /BRYRALNS/ 3TOP  TuOu4u,1B)S LPY OMIN D8,998EC

HEGIN MARTIN YIKVARY DIFFUSION MNDELING PROGRAM VERSION 3.5 LEVEL 730208 RUN 3013
TAHLE CHUNTe $8
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MARTIK TESY CASE #f (ANNUAL WIND ROSE) tuNtr 5y

AVERAGING MODE,

POLLUTANTRCO ¢ NOX '

UN]TSe LLL] sUG/MunY

FACTORS:  8,ust 02, 1,00F 0b,

COORDINATE SCALE UNIT (MEYERS)S 1000,000

STABILITY CLASS® 1, 2, 3, 4, S/

WIND DIRECTION CLASSS 1, 2, S0 G, S, &, 7, 8, 9,10,81,12,13,14,15,18,
WINDSPEED CLASSE 1, 2, 3, 4, 5+ &

WIND SPEEDE 0,89, 2,46, 4,47, 6,93, 9,81, 12,52,

-« » w OPTIIING = = = =

SOURCE INPUT UNITS 1
STATISTICAL QUTPUTe 4
STYNRE RESULTI® 4
NUTPUT RESULTSe 1
NUTPYT UNITe 12

© = » » MODEL PARAMETERS = = o «
STABILLITY CLASS
2 3

1 4 s
CREFFICIENT & 0,032 0,097 0,200 0,348 0,413
COFFPICIENT B 1,400 1,120 0,860 0,680 0,580
COEFFICIENT C 0,072 0,072 0,169 1,070 1,010
COFFFICIENT D 1,220 1,220 1,010 0,682 0,554
NEOHPS 5, TMING 2,000E<01, TMAXa 7,000f 00, XMIN® 1,000E 01
15 3013 MARTIN TIMVART DIFFUSION MODELING PROGRAM VERSION 3,5 (730208) 13 FEB 1974 PAGE 2
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RECEPTOR INPUT DATA
TEST RECEPTOR GARID (UNTT 5}

RECEPTOR X=COORD YeCOORD HEIGHT NAME
NUMBER 8CALE U SCALE U WETERS

578,850  4%20,%0 0
578,80  0s22,%0 °
580,50  4520,90 0
500,80 4822,%0 o
502,50 4%20,%0 0
582,50 922,90 0

L XY XY e

Figure 46 MARTIK Test Case 1 Printed Output
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MARTIN TIKVARY DIFFUSION MODELING PROGRAM

METEOROLOGICAL INPUT DATa

NEWARK ANNUAL WIND ROSE

TYPE 1 WIND ROSE
AMBIENT TEMPR

STABILITY CLASS |

283,60 0FG X

VERSION 3,8

AR RR RN RO R A AR A AR R AR ARRRNAARA RN A LG A AR N RACAARAR AR ARANRARCARRERISARRARSERRAARRACRROORNRRROEARARRRACRARARIANANCRINARAORRREN

NEWARK

DMxe

WINDSPEED CLABY

(730208)

1970 ANNUAL
AMBIENT PRESAURE®

1080,0, XxTRe

{UNIT %)

(8 NAY)Y

1613,2% “A

1393,9

1y ree

74 PaGt 3

(1171 1] L 1] TNSSENUISNEREEsROZRENSES SERAEPESRUENEABEEENS EEASENNSINENNONEIRAS
| WIND ' i ) 2 ' 3 1 4 ' ) | ® ' '
| o1m, | ' ' ) t | ' |
LA L L] * . * * L]
1 N 10,0 1 0,0 10,0 10,0 I 0,0 10,0 10,0 |
| NNE 10,0 10,0 I 0,0 10,0 10,0 10,0 10,0 '
1 NE 10,0 I 0,000342 1 0,0 'o0,0 10,0 10,0 1 0,000%42
[ ENE 10,0 I 0,0 I 0,0 ' 0,0 10,0 10,0 10,0
N cmune Y 3 . “sed
) [ 10,0 10,0 'o0,0 0,0 10,0 10,0 [ |
' ESE 10,0 1 0,000342 1 0,0 10,0 0,0 10,0 I 0,000%42
1 SE 10,0 | 0,0 I 0,0 10,0 Io0,0 10,0 t 0,0 | e
t sse 0,0 10,0 to0,0 10,0 I 0,0 16,0 10,0 t "
1 s 10,0 10,0 t0,0 0,0 1 0,0 10,0 10,0 '
1 3w 1 0,0 [N 10,0 10,0 1 0,0 10,0 10,0 |
' sw I 0,000342 | 0,000342 1 0,0 10,0 10,0 to0,0 1 0,000684
1 waw 10,0 to0,.0 10,0 10,0 10,0 10,0 10,0 [
* ¢onane * . doany 3
| " 10,9 10,0 10,0 I 0,0 10,0 16,0 10,0 |
t WNW 10,0 1 0.0 i 0,0 10,0 V0,0 8,0 1 0,0
' New i 0,0 I 0,0 10,0 t 0,0 0,0 16,0 10,0
| NNw 10,0 10,0 1 0,0 1 0,0 1 0,0 10,0 0,0 1
dEcecronsegesdsensansnrasnjenacassersand -y LT TY CETY LY YT Y v - LT YY)
| sum | 0,000342 1 0,001026 + 0,0 10,0 10,0 10,0 1 0,001%88
. . - . 'S . ecabdenss
TNTAL PREQUENCY OF DCCURRFNCE,CLASS 1 = 0,00137
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STABILITY CLass 2 pMX® 700,06, XTRm 999,7
wINDSPEED CLASS
SEEEZNNOIDEUEENANSENSEANEES SN NERENESREN BESEANST NESENRANSSSINANSS
] WIND ) ] [} ' 3 ] 4 ' L] [} L) i LIVL)
! DIR, 1 ! ) t [ 1 1
* wand * Py Ty Y
I N I 0,000542 1 0,0 | 0,001027 1 0,0 10,0 R I 0,001360
! NNE t 0,000342 | 0,001370 | 0,000342 | 0,0 10,0 1 0,0 ' 0,002050
| NE 1 0,001027 1 0,001370 1 0,000085 t 0,0 10,0 t0,0 | 0,003882
! ENE I 0,000342 1 0,001792 1 0,000885 | 0,0 10,0 |0,0 1 0,002739
. awas ¢ 'S dovcsncccacaus
| E 10,0 1 0,001027 1 0,000685 | 0,0 1 040 10,0 I 0,001712
I £se i 0,00088% 1 0,001712 | 0,000342 t 0,0 10,0 t 0,0 | 0,002739
l se | 0,00088%5 1 0,000685 | 0,002397 | 0,0 10,0 10,0 I 0,00%7s7
i ase | 0,000342 | 0,001370 | 0,001027 | 0,0 I0,0 1 0,0 I 0,002759
* savé esescad
| s 1 0,00068% 1 0,0 ' 0,000342 1 0,0 10,0 I 0,0 ' 0,001027
1 asw | 0,00068% | 0,00008% | 0,001627 | 0,0 10,0 bon.n I 0,0n2187
! sw 1 0,000342 1 0,002055 | 0,000%82 0,0 10,0 10,0 t 0,002739
1 waw | 0,000685 | 0,000685 | 0,001370 | 0,0 10,0 1 0,0 | 9,0027a0
* * * el -y
1 " 10,0 | 0,001370 ) 0,00068% | 0,0 ) 0,0 1 0,0 | 0,00205%
) whw 10,0 | 0,000342 | 0,00008% | 0,0 1 0,0 10,0 I 0,001027
l ™ I 0,0 | 0,000362 | 0,000342 1 0,0 10,0 10,0 I 0,000884
1 NNW t 0,0 | 0,00068% | 0,000%a2 | 0,0 10,0 1 0,0 1 0,001027
. * ceesanéd L) canuné
! ayN I 0,006162 t 0,01%a10 1 ,01232% 1 0,0 Io0,0 10,0 1 0,033897
mam¢ .
TNTAL FREQUENCY OF DCCURRENCE,CLASS 2 @ 0,03390
MARTIN TIKVARY DIFFUSION MODELING PROGRAM VERSION 1,9 (730200) 13 FEB 1974 PAGE s
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BTABILITY CLABS 3 oMym 700,0, XTRe 1806,1
WINOBPEED CLASS

asex ssgen EESEESNEEEES
| WIND | t | 2 ) 3 | [] | ] | suM |
) DR, | | [ [ | | | [
. " > Snewead
| N I 0,000703 | 0,000685 t 0,0044%2 | 0,00008% | 0,0 ) 0,0 I 0,0006525
[ NNE f 0,000082 | 0,002397 | 0,004110 | 0,0 I 0,0 1 0,0 | 0,008539
| NE | 0,000004 + 0,001027 | 0,0020%% 1 0,0 I 0,0 10,0 | 0,003096
| ENE I 0,000009 1 0,00068% | 0,001370 | 0,0 b0,0 1 0,0 t 0,002064
* L ¢ *
) 2 ! 0,00000% | 0,000362 1 0,008027 | 0,0 i 0,0 I 0,0 I 0,008374
| ESE I 0,000370 | 0,003742 © 0,008742 | 0,000342 | 0,0 I 0,0 1 0,0041%6
] 14 | 0,000717 | 0,001712 { 0,0044%2 | 0,00239Y | 0,0 I 0,0 I 0,000278
| 8SE 1 0,000009 | 0,00068%5 | 0,004795 1 0,000885 | 0,0 I 0,0 1 0,008174
| ] I 0,001074 | 0,002387 1 0,003082 | 0,000302 | 0,0 [N ! 0,006895
| LET]