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USERS MANUAL FOR ISOPLETH/POPULATIQN EXPOSURE TREND ANALYSIS

1.0 INTRODUCTION
This Users Manual is a companion documentto the "Guideline an Frocedures

for Construction Air Pollution Isopleth Profiles and Population Exposure
Analysis." The Manual contains an overview of the analysis procedures and
documentation for computer software.

Three programs (SYMAP, Tricon, Hybrid) can be used to produce computér—
drawn maps for isopleth analysis. Basic inputs to each program are digitized
study area boundries, data values and spatial coordinates. SYMAP is a
computer package which produces character printed maps on a line printer.
Tricon and Hybrid are computer programs which produce maps on a CALCOMP
pen plotter or a Textronix cathode ray tube display device. A description
of these procedures is found in Section 2.4 of the Guideline document.

Two programs (LPEM,SPEM) are used in the analysis of population
exposure and isopleth analysis. LPEM designates Long-Term Population
Exposure Model, SPEM designates Short-Term Population Exposure Model.

The programs establish long-and-short-term population exposure statistics.
from air quality information obtained from a network bf_monitors. The
details of these models are discussed in Section 3.3 of the Guideline
document.

As an analysis procedure, the development of useable isopleth maps
from exisiting air quality information is a necessary prequisite to the
estimation of population exposure. From an operational point of view,
however, the user may elect to first execute the population exposure
programs prior to executing the computer graphics. This is because the
population exposure programs offers some interesting features which are
applicable to the development of an isopleth map. For this reason, the
population exposure programs will be discuésed first in this manual.



‘For each computer program, the manual will contain a general
description of the run procedure, required data inputs with specified
formats, operating instructions, sample input and sample output.
For all programs except SYMAP, a source. 1isting of the program
statements is also provided. _

The remainder of this report is divided into four sections
which describe the analysis procedure and the computer software.
The four sections are:

2.0 Overview of the Isopleth/Population Exposure Analysis

3.0 Estimation of Exposure

3,1 LPEM: . Long-Term Population Exposure Model
3.2 SPEM: Short-Term Population Exposure Model
4,0 Computer Graphics '
4,1 HYBRID
4.2 SYMAP
4.3 TRICON
5.0 Program Listings



2.0 OVERVIEW OF THE ISOPLETH/POPULATION EXPOSURE ANALYSIS

The first step in the analysis is the selection of a regional map
and air quality monitoring or modeling information for the proposed
study area. The next step is determining the feasibility of the proposed
analysis based on available information. This involves locating the
air quality data points on the map and examining the spatial coverage,
as well as the temporal coverage of available data. This investigation
will yie1d tentative boundries of the study area and determine if air
monitoring or dispersion estimates shall be used. Once these steps
have been completed, a hand drawn isopleth map might be developed from
the air quality information at this time. These items are discussed
in Section 2.1, 2.2 and 2.3 of the Guideline document.

If oopulation/land area exposure analysis or refined computer
drawn isopleth maps are desired, then some additional steps are necessary.
This involves setting up a network of qrtifica] receptor or grid points
of the regional map. For exposure analysis, population and land area
information is also required. (See Section 3.1 and 3.2 of the Guideline.)
The network of receptors is used to approximate the spatial distribution
of population and land area, The spatial coordinates for air quality
data points and receptor points are determined. In addition, the boundries
of the study area are numerically specified. A Rectangular coordinate
system with the origin at lower left is preferred. A1l data are then
prepared as computer input data sets. The computer models, LPEM and
SPEM calculate air quality values at each of the receptor points by in-
terpolation from the existing air quality data. These estimated values
serve two purposes. First, they provide the basis for estimating exposure.
Second, they provide a convenient spatially refined data base for
preparation of a computer generated isopleth map. (See Section 2.4 of
the Guideline.) This map can be produced by one of three computer
programs: SYMAP, TRICON or HYBRID.

Figure 2.1 shows a simple schematic of the analysis procedure.



FIGURE 2-1. SCHEMATIC OF ISPOLETH/POPULATION EXPOSURE ANALYSIS
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3.0 ESTIMATION OF EXPOSURE

The computer programs, LPEM and SPEM, estimate exposure to air
pollution by interfacing the spatial distributions of air quality,
population avd land area. The air quality information can be defined
by a network of air quality monitors or an output grid from a dispersion
model. The population and land area information is approximated by a
network of artificial receptor points. Each point is used to represent
a portion of the total population and land area. The programs estimate
air quality values at the network of receptors by the use of an interpolation
formula. Thus, a specific air quality value is associated with a particular
population and land area; this establishes the exposure estimates. (See
Section 3.3 of the Guideline.)

Both models require a variety of basic input data sets relating to the
spatial distribution of the population density within the study region. These
are specified by spatial coordinates of a receptor network, associated
populations and land areas. Another basic input common to both models
is the spatial coordinates of the monitoring sites. Concerning the air
quality parameters from which exposure is established, LPEM uses average
concentration at the network of stations, while SPEM is based on the
use of percentiles of pollutant concentrations. As will be shown on
the use of LPEM, it can also estimate short-term population exposure
by using the percent of excursions above an air quality standard at each
site (in place of average concentration),
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L.LPEM Long~Term Population Exposure Model

A, Zeneral Description
Average concentrations are estimated at a network of receptor points
form average concentrations at a network of monitoring sites. For each
recep’or, the program calculates the average concentration from the
nsgrest 3 stations by the use of an interpolation formula. A penalty
distance can be imposed to account for the influence of barriers such
as mountains.
Once the air quality estimates are established at the receptor
points exposure statistics are calculated for land area, total population
and sub-populations (such as school age and elderly).
8.  Input Card for Output Description
1. Title Card for output tables - Card 1
2. Parameter cards - Card 2,3
3. Barriers - When barriers are included, the following are required:
One card for number of barriers and number of nodes per barrier. One
card for each node and penalty distance associated with the node.
Up to 20 barriers are allowed. Penalty distance is interpolated
between nodes and is added to distance between receptors and
monitors for spatial interpolations. If barriers are not used, no

cards are needed.
4. Charcteristics of Statistical Areas - One card or record for each
statistical area. (A statistical area is an area for which area and popula-

tion data is defined. It contains one or more receptor points.) Each
record contains a 2 part ID code for each statistical area, values for
total area and up to 4 subpopulations expressed in percent. These values
are optional and can be 1left blank. The first part of the ID code should
be a sequenced index value for each area. The second part of the ID code
is not used by the program, but can be used to specify a geographic sub-
region such as county for the users convenience. Up to 300 statistical
areas are allowed.



5. Receptor Coordinates - One card or record for each receptor

point. Each record contains a 2 part ID code and x,y coordinates for each
receptor. The first part of the ID code should corfespond to the number

of the statistical area in which it resides. The second part of the ID

code is not used by the program but can be used for the users convience.

Up to 300 receptor points are allowed.

‘ 6. Number of Receptors per Statistical Area - One card is required

A gt B S B ey R e I A 0N

for every 16 aréas. Values may be zero, designating a statistical area
excluded from the study, or greater than zero. Usual values are 1 for a
single receptor per statistical area.

7. Site Coordinatgft- One card or record for each site. Each

record contains a 2'part ID code and x,y coordinates. The first part of the
2 part ID should be a sequenced index variable, for each site. The second
part of the ID code is not used by the program, but can specify a geographic
subregion such as county for the users convenience. These records can designate
- the entire monitoring network even if a specific site did not produce any
data for ‘the analysis. Up to 200 sites are allowed by the program.

8. Concentration Data - One card or record for each site. Each

record contains a 2 part site ID code and one air quality value (e.g., annual
mean) for each year. Up to 7 years can be input on each record, Only records
for sites with data need be included.

9. Population Data - One card or record for each statistical area.
Each record contains a 2 part ID code for statistical area and a population
value for total pobu]ation and total employment. Employment data is optional
and can be left blank.

NOTE: It is preferable that coordinate systmes be sent up so that origin
is at Tower left.
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C. LPEM Input Data - List of parameters and record format description.
LPEM DATA ITEMS - all fields should be right justified.
It is not necessary to zero fill any fields.

\

Card Variable
Column Type 1. Title Card - any parintable character can be used.
1-78

2. Control Card No. 1 (input parameters)

1-5 I NRECEP - No. of receptor points
6-10 1 NMONT - No. of monitoring stations with coordinates
11-15 1 NSITES « No. of monitoring stations with data
(3 < NSITES < NMONT)
16-20 I NRSA - NO. of statistical areas with population data
(NRSA < NRECEP)
21-25 I (not used)
26-30 I NPOPL - No, of population classes such as school age,
elderly (1 to 7) See Note.
31-35 I NHOUR - 1 for hour data; 24 for 24 hour data
(not used for LPEM)
36-40 I NYEAR -~ No. of years of air quality data
41-50 F SYEAR - Initial year
51-60 F DELYR - Incremental year
61-70 F AQSTD - Air quality standard
71-75 I NPDIST - Penalty distance - if penalty distance is used,
© NPDIST =1
Control Card No: 2 (parameters for exposure distributions)
1-10 F XLOW - Lowest concentration value
11-20 F XINCR - Incremental value
21-25 I NINCR -~ No. of increments
NOTE: If percent working population is included in Characteristics of

Statistical Areas, then setting NPOPL = 6 will generate exposure
information for workers at place of residence and non-workers at
place of residence. If employment data is included in data item
no. 9 (Population Data), then setting NPOPL = 7 will generate
exposure information for workers at place of employment.



Card
Column

3-5
6-8

1-8
9-16
17-24

1-10
11-20

21-30
31-40

41-50
51-60
61-70

NOTE:

Variable
Type

—

-n

LPEM DATA ITEMS

3. Barrijers

— r—————

First Card

Mountn - No. of barriers

MNODE (1) - No. of Nodes for barrier 1.
MNODE (2) - No. of Nodes for barrier 2.
MNODE (MOUNT) - No. of Nodes for "MOUNTN"
Subsequent Cards

x (I,Jd): x coordinate of Jth node of Ith
barrier

y (I,J): y coordinate of Jth node of Ith
barrijer

P(I,Jd): Penalty distance assigned to Jth
node of I-th barrier

. Characteristics of Statistical Areas

One record for each statistical area, I

IDRSA (I,1)<first part of 2 part
identification code.

IDRSA (I,2)-second part of 2 part
jidentification code

AREA(I)-land area of each statistical area
POPCNT(I,1)-percent of total population for
subepopulation "class 1

POPCNT(I,2)-percent of total population for
sub-population class 2

POPCNT(1,3)-percent of total population for
sub-population class 3

POPCNT(I,4)-percent of total population for
sub-popuiation class 4

If workers by place of residence is used, put this data item into

sub-population class 4.
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Card Variable

Column Type 5. Receptor Coordinates - One for each receptor point, I
1-10 I IRECEP(I,1)-first part of 2 part receptor ID code
11-20 I TRECEP(I.2)-second part of 2 part receptor ID code
21-30 F RECEP(I??)-X coordinate of receptor point

31-40 F RECEP(I,2)-y coordinate of receptor point
6. No. of Receptors Per Statistical Area - One record
for 16 statistical areas
1-5 1 IRSA(1) - No. of receptors in Statistical area 1
6-10 I IRSA(2) - No. of receptors in Statistical area 2
11-15 I IRSA(3) - No. of receptors in Statistical area 3
70-75 I IRSA(15) - No. of receptors in Statistical area 15
76-80 I IRSA(16) - No. of receptors in Statisticai area 16
1-3 I IRSA(17) - No. of receptors in Statistical area 17
I IRSA(NRSA)-No. of receptors in Statistical area NRSA
7. Site Coordinates - One record for each site, I
parameters
5-10 I ISITE(I,1)-first part of 2 part ID code
16-20 I ISITE(1,2)-second part of 2 part ID code
21-30. F SITE (I,1)-x coordinate
31-40 F SITE (I,2)-y coordinate



8.

Card Variable
~Column  Type
1-5 I
6-10 I
11-20 F
21-30 F
31-40 F
41-50 F
51-60 F
61-70 F
71-80 F
1-10 I
11-20 1
21-30 F
31-40 F

11

monitoring site with data
parameters

INSITE - first part of 2 part ID
KSITE - second part of 2 part ID

CMEINSITE,1) - air quality
CM(INSITE,2) - air quality
CM(INSITE,3) - air quality
CM(INSITE,4) - air quality
CM(INSITE,5) - air quality
CM(INSITE,6) - air quality
CM(INSITE,7) - air quality

value
value
value
value
value
value
value

9. Population Data - One record for

parameters

IDRSA (I,1)-first part of 2 part

area I

Monitoring Air Quality Data - One record for each

code
code

for year 1
for year 2
for year 3
for year 4
for year 5
for year 6
for year 7

each statistical area

ID code for statistical

IDRSA (I,2)-second part of 2 part ID code for statistical

area, I

POPL (I,1) - total population for statistical area
I

POPL (I,2) - total employment for statistical area
I



D.
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Sample Run Stream on UNIVAC for. LPEM

ASG,A TRRP*POPEXP
XQT  TRRP*POPEXP.LPEM

ADD TRR*POPEXP . LPEM-DATA/NY

ELT,ISL user file.element 1
ADD 7.
EOF

ELT,ISL user file.element 2
ADD 8.
EOF

@ ELT,ILS user file.element 3
@ ADD 9.
@ EOF

FIN

Y I

executable version of program
sample data

saves monitoring air quality data
with x y coordinates

user file (OPTIONAL)

saves estimated air quality data at
receptor points with x y coordinates
on user file (OPTIONAL)

saves population density at receptor
points on user file
(OPTIONAL)
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E. Description of Temporary Output Data Files Created by LPEM

1. Monitoring Air Quality Data with x y Coordinates - output on unit 7
The first record specifies the number of monitoring sites, ny
with data for the first year of input data. The next ny records contain
information for those n] sites. For each additional year of input data,
the above pattern is repeated.

Record Formats
Column Type Parameters

1-3 I No. of sites with data for specific year - first record
1-10 F Concentration value '
11-20 F X Coordinate : - one record for

F

I

F

- : . each site with
;1 30 Y coordinate input data for
1-40

Monitor number-first paft of 2 part ID code the year
41-50 Year

2. Estimated Air Quality Data at Receptor Points with x y Coordinates -
0utpgt on unit 8

X The first record specifies the number of receptor points, r,
included in the analysis. The next r records contain air quality
information for those r points. For each additional year of input
data, the above pattern 1§ repeated.

Record formats are the same as Monitoring Data.

3. Population Density at TReceptor Points - outputoon unit 9.

The first record specifies the number of receptor points r,
included in the analysis. The next r records contain population density
information for those r points. The population density is calculated by
the program for each point that has a defined land area.

Record formats are the same as Monitoring Data.
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F. Description of LPEM Output
1. Several tables are produced which describe the input data.
These include characteristics of the statistical areas, population

data, receptor specification data and air quality monitoring data.
The yearly average of all stations is given.

2. For each year of input data, a table is provided with the
‘interpolated/extrapolated concentrations at the receptor points.

3. For each year of input data, tables of exposure distributions
are provided for total population and each subpopulation. Popualation class 1
refers to the total population and population class i refers to subpopulation #+l.
Cumulative frequency distributions and frequency functions are provided for
population and land area exposure. Population and land area weighted
averages are also given. The value of the frequency distribution for
air quality value D* is defined as the fraction of land area or people
exposed to air quality values greater than or equal to D*. The value
of the frequency function for air quality value D* is defined as the
fraction of land area or people exposed to air quality values greater
than or equal to D* but less than D* + increment. Increment is the
difference between successive table values of D* as defined in the LPEM
input.



LONG=TERM POPULATION EXPOSURE MODEL = NeYoy N,Jeo CONNo AREA

NRECEP » 215 NRSA = 218 NMONT o 182 NSITES= 103 NPOPL = % :
NYEAR » 2 SYEAR = 1971,0 DELYR w» 3.0 AGSYTD = 2.0
o CHARACTERISTICS_ OF STATISYICALIAREAS _ . ... o ‘
NO.s | SAs A 1 AREA ®=192,7) SUBPOP A,8,C,0 tIN %) = 27,0 9.0 1.5 ) RECEPTORS PER SA = | T
Ng,® 2 SAw ? 11 AREA =1493,2D sURPOP l.ﬂ CoD {IN %) = 25.0 9,8 B0 Pyl RECEPTORS_PER_SA e
NO.® 3 - SAs 3 1 AREA =130,29 SURPOP A, BC,D tIN S} = 29,0 110 1.0 0 RECEPTORS PER SA e |
__NDe® _4___ SAm L] 11 AREA_ = BS.90 SURPOP_A R, C,D (IN %) = 2740 8.0 15 +0 RECEPTORS_PER_SA = i
NO.= S SAs 5 11 AREA ®127,40 SURPOP A,B,C,D (IN ) = 31.0 6.5 1e§ 0 RECEPTORS PER SA = |
NOgem & SAs s 11 AREA _=130,20. SURPOP_A,8,C,0 (N 8) = 29.90 9,0 Jo5 N RECEPTNAS PER SA = ) .
No,s 7  ShAe 7 1 AREA =15R.90 SUAPOP A,B,C,D (IN S} = 31,0 8.0 1eS .0 RECEPTORS PER SA « | T
NA.» B SAs= B 11 _AREA = 496290 SURPOL 271.0 9.5 28 —af RECEPTINRS PER Sa._e 1
NO.» 9 SAs 9 11 AREA = 32,40 SURPOP A,B8,C,0 (IN %) = 29.0 105 1e0 0 RECEPTORS PER SA = 1
__NQe® 10__ SA=__ 10 11 AREA = 37,40 sUaPOP_A,B8,C,0_(IN %) = 29.0 8.0 {10 o0 RECEPTNARS PER_SA » 1 i
No.w 11 SAs 1} 11 AREA = 32,80 sURPOP a WBeCyD (IN 5) = 31,0 745 140 ] RECEPTORS PER SA = | =
__NDy®_12__ _SAs 12 11 AREA = 37.60 sUpPOP 54_42_113_§) L] 31,0 b8 10 0 RECEPTORS_PER Sa_=_ |
NO.®= 13 SAs 13 11 AREA = 23,40 SUAPOP A,8,C,0 (IN ) = 31,0 8.0 10 o RECEPTNRS PER SA = | {
NO,= 1%  SAe 19 11 AREA = 49,57 supPOP A.BLC.Q (IN %) = 25,0 9,0 7.0 o0 RECEPTIORS PER SA = |
NO.= 1§ SAs 1S 11 AREA = 32,8p SUBPOP A,B,C,D (IN $) s _ 31,0 BeD 3.5 o0 RECEPTORS PER SA s | B
. i
o
"WN4.®200 SAs 200 3¢9 AREA =125.8D sUaPOP 4,8,C,0 (IN $) = 27,0 8.0 100 s0 RECEPTORS PER Sa & 1 -
No.=201  SA=_ 201 39 AREA =125.80 _ _ SUSPOP A4,R,C,D (IN %) « 31,0 7.0 5.0 o0 RECEPTNRS PER Sa & |
TNp, w202 SAs 202 39 AREA «147.90 suaPb0P 4,8,C,0 (IN %) = 30,0 9.0  15.0 o RECEPTORS PEA S4w 1 — — = -
Ng,®293 SAs 203 39 AREA «149,7p sUBPOP A . RA,C,D (IN %) = 27,0 9.5 10.0 on RECEPTNRS PER Sa = 1|
Ng,=29%  Sas 20% 39 AREa = 87,99 SURPOP A, R, C,0 (IN S} = 30,0 8,0 R.0 oD RECEPTORS PER S& » |
ND.®295 _ SA= 205 39 AREA ®10N.60 _suapoP 8,C,0 (1IN %) = 24.0 125 745 ] RECEPTORS PER SaA =
T "Yp.m276 Sas 206 37 AREA =106.19 SUAPOP 8,R,C,0 (IN 81 & 26,0 120 o4 .0 RECEPTORS PER SA & 1
_ Np,=207 Sks 207 38 AREA =107.%9 supPoO®P B,C,0 (IN §) = 29.0 11.0 o7 0 RECEPTORS PER SA o 1
TNp.e238 Saw 268 39 AREA = 10410 suaPnP B,C,0 (1IN 8} = 30.0 6.0 3.5 ) RECEPTORS PER Sa & 1
¥n, =209 SAs 209 25 AREA = 25,80 supeaP R,C,D (IN K} = 19.2 12.4 197 o0 RECEPTORS PER SA = |
¥n,.%210 Sas 210 28 AREA = 4,89 supPOP 8,C,0 (IN B) = 27,0 12.0 7.5 D RECEPTNRS PER Sa s |
No.®211 Sie_ 211 28 AREs = 17.°p suaeQP B,C,D (IN f) = 30.0 8,0 100 N RECEPTORS PER SA =
T p,e212 T sas 212 29 AREa = 13,79 surc0P 4,9,C,D (IN 8} & 29,9 8.0 9.0 on RECEPTORS PER SA ' 7§y~ — = -
_NO.e213 SAe 213 29 AREA = 2N0,4p __ SURPOP R,A,C,D (1MW g) = 29,0 B.O 4,0 N __RECEPTNAS PER S w
VA,u218  She 214 29 AREA = 45,An susPOP 8,C,0 (1IN 8) = 29.9 8.0 9.0 on RECEPTORS PER Sa » 3~
\la..zls Sas 215 29 AREA = q9S,81n supPoP A,C,0 (IN 8) = 29,0 8.0 100 ) RECEPTNRS PER SA = |




LONG=TERM POPULATION EXPOSURE MODEL = N,Ye, N Joy CONN, AREA

NRECEP s 215 NASA = 215 NMONT = 182 NSITES= 103 NPOPL = 4
NYFAR » 2 SYEAR = 192721.0 DFLYR = 3.0 ANSTD = 78,0

POPULATION DAYA o TOTAL POPULATION AND ALl WORKERS BY WORK PLACE ( 1973,0 )2

NO,s__1__SAw= 1 11 TOTAL POP,® 20639, ALL WKRS AY WKePLACFwm 0.
NO,= 2 SAs 2 1 TOTAL POP,= 6380149, ALL WKRS AY WKePLACEw 0.
NO,= 3 SAwm 3 11 YOTAL POPa® 15195, ALL' _WKRS BY WKePLACEw: 0.
NO,= 4 SAws q 1 TOTAL POPe= 10029, ALL WKRS BY WK=PLACESs 0.
NO,= 5 SAs 3 11 TOTAL _POP.= 255885, ALL  WKRS BY WK=PLACEm: 0.
NO,= & SAs ] 11 TOTAL POP.= 9219, ALL WKRS BY WK=PLACES' 0.
NO.®» 7 SAs 7 11 TOYAL POPe= 68315, ALL WKRS BY WKwPLACEw- 0,
NO,» 8 SAs 8 1  YOTAL POPem 46387, ALL WKRS BY WKePLACEw 0,
NO.,= 9 _SAs 9 11 INDTAL _POPe™ 33514k AlLL WKRS AY WKePLACFa N
NO,= 1D SAs 10 11 YOTAL POPe= 24421, ALL WKRS BY WKePLACEm 0.
NO,m_11__SAs 11 11 YOTAL POPe®_ 29921 . ALL WKRS BY WKwPLACEw: 0.
NO,= 12 Sas 12 11 TOTAL PDP,s= 9743, ALL WKRS BY WKwPLACEw 0,
_No,= 13 SAs 13 11 YOTAL POPe® 4693e . ALL’ wKRS 8Y WKePLACFw 0.
NO,= 14 SAw 14 11 TOTAL POPo® 156164, ALL WKRS BY WKePLACEs" 0,
NO,= ]S _SAs 15 11 IOTAL _POpP.s £999, ALl WKRS BY WKePLACES 0.
Lt 1 & 1 YT o phEe, VRALT . % TORAY Nref|ACS s 0,
AP : 17 ' St opip, - vdday, : -% AY WKeOLACFw o, -
“.a 13 s H i TortL oe0p s AR : ‘8 BY wreTtrfu T o
C,e 23 4 19 L] AR T s - I T1eya, . S AY Wi am; 877, n,
A o] Sty 2N (] T ophE, . t1Ys8, % CTg Ay Sgr.otre, 9,
I 2 BT 2 : AR T 3 LN 4 AN — v CRRY WK eBy Ty 2.
YaLe 29 Tt x 2? B N AR L N Y=113, ‘.. T AY vX P 42T g o IS
LRI & It ik Tty efp ., @ 1210, . * ‘4 07 WreD|ACTSs 9.
ALe 93 Shy 24 . Te1rL oeoR, = agare, £ . %% 3Y Je.pACEwm ~.
im,e 75 Saw 2¢ © s TotAL phE,w Patsr, L 5. g <% Ay Nr.o s0fe R 2,
TTL,e T4 Rty T4 <t Tt OvD . LR 55 T AvY gr.n anl, A,
L . - £, . - - e . o f B Y . . ;{ .‘
NO,2)199 SAe 199 39 TOTAL POP.s 45a34, ALL WKRS BY WKePLACEs 0.
NO,%200 SAs 200 a9 TOTAL POP,= 18667, ALL WKRS AY WKePLACEs 0.
NO,220! SAs 201 39 TOTAL POP.® 17560 ALL WKRS AY WKePLACEw 0.
NO,x202 SAs 202 39 TOTAL POP.™ 19426, ALL WKRS BY WKePLACEs 0.
NO,»203 SAe 203 39 TOTAL POPe= G196, ALL WKRS BY WK-PLACEs 0,
NO,®204 SAwm 204 39 TOTAL POP,= 9482, ALL WKRS BY WKePLACEs 0,
NO,»208 SAs 205 39 TOTAL POP.= 21877, ALL WKRS BY WKePLACEs 0,
NO,w206 SAe 206 37 TOTAL POP,® 22001, ALL WKRS BY WKePLACFs 0,
NO,2297 SAs 207 38 TOTAL POP.= 7986, ALL WKRS BY WKePLACEw 0.
NO,m208 SAs 208 39 TOTAL POP,= 15499, ALL WKRS BY WKePLACEs D.
“No,=209 SAw 209 25 TOTAL POP.® 181590, ALL WKRS BY WKePLACEs o,
NO,=210 SAs 210 28 YOTAL POP,= 39096, ALL _WKRS BY WKePLACEw 0.
NO.,=211 SAs 211 28 TOTAL POPem 24791, ALL WKRS BY WKePLACEm O,
NO, =212 Sis 212 29 TOTAL POP.® 19984, ALl WKRS BY WKePLACEw 0.
TNo,w213 She 213 29 TOTEL POP.= 9600, ALL WKRS BY WK<PLACE= 0,
NO,2214 ShAs 214 29 YOTAL POPe= 21333, ALL WKRS BY WKePLACEe [

NO,=215 SAs 215 29 TOTAL POP.= 21333, ALL WKRS BY wWKePLACE® 0.




: \
LONG=TERM POPULATION EXPOSURE MODEL e NeYey NeJor CONNe AREA é
e . — . .
NRECEP » 215 NRSA = 215 NMONT = 1B2 NSITESs 103 NPOPL = & 4
NYFAR w 2 SYEAR »  1971,0  DFLYR m 3.0 AOSID m _ 78,0 '
AlR MONITORING STATIONS 1
NO.® ! STATION NO.= 1 1" XeY CNORDINATE = 124,00 116,50 R
NO,e 2 STATION NO,» 2 11 X=Y COQRDINATE = 324,00 116050
NOo® 3 STATION NO.= 3 1 X=Y COORDINATE = 123,50 119,50 :
— ND,» 8 STATION NO,= L] 11 X=Y COQRDINATE = 104,00 135450 \
No.= & STATION NO,= 5 1 XeY COORDINAYE s 118.50 114450
— NBe® 4 SYATION NOew & 1t == xey COORDINAYE 92,00 100,80 .
NOo.= 7 STATION NOo= 7 11 XeY COORDINATE = 94,50 103.50 ¢
NOo= -] STATION NO.= /8 11 Xey COORDINAYF = 91,00 99,00
NO.® 9 STATION NO,s= 9 1 YeY COORDINATE = 87,50 107,00 .
NOo = 10 STATION NO,= 10 11 XeY COORDINATE = 91,50 105,50 q
NO.® 11 STATION NOeo= tt 1 Y=Y COORDINATE = 94,50 102.50 )
NOes® 12 STATION NOs=__ 12 11 X=Y COORDINATE @ 108,80 111.00 .
NOo®= 13 STATION NO,= 13 11 X=Y COORDINATE = 109,00 112.00 q
Npo= 19 STATION NO.= 14 11 X=Y _COORDINATE = 29,80 104,50 S
- o = (
[}
. ]
NO.® 162 STATION NOe.= 162 26 X=Y COORDINATE = 72,50 62,50
NOow 183 STATION ND.= 143 28 X=Y COORDINATE = 77.00 57+50 {
NOow 164 STATION ND.= 164 26 XeY COORDINATE 66,00 62,00
NOo® 148 STATION NO.s 158 11 Y=Y COORDINATE = 129,00 115.00
NOo= 166 STATION NO.= 164 1" X=Y COORDINATE = 106,00 135.50 {
Np.= 187 STATION NO,= 187 11 X*Y COORDINATE = 95,00 102,00
NO,= 168 STATION NO.= 168 1 X=Y COORDINATE = 99.50 105.50
__ND.® 169 STATION NO.= 189 11 X=Y COORDINATE = 98,50 106450 K
STATION NO.® 170 33 X=Y COORDINATE = 61,00 90.00
_ STATION NO,= 171} 32 X=Y_COORDINATE = §5.00 68,00
STATION NO.®s 172 32 XeY COORNINATE = 5,00 68,00 i
STATION NOo® 173 33 X=Y COARDINATE = 41,00 20,00
STATION NO.= 174 32 =Y COORDINATE = 61.00 77.00
_NOe® 175 STATION NO,= 175 38 Y=Y COORDINATE = 32,00 57.00 _
TNpem 1748 STATION NO.= 174 38 XY CDORDINATE = 45,00 §7.00
Noow 177 STATION NO,= 177 38 X=Y COORDINATE = 87,90 $5.00 L
"Nm,m 1787 STATION NO.= 178 33 YeY CNORNINATE o §2.00 72.00
Npe® 179 STATION NO.= 179 28 X=Y CONRDINATE = 52.00 72450
NDe® 180 STATINN NO.®» 1(RD 37 X=Y COORDINATE = 15.00 42,00
NN,e 181 STATION NO.= 181 28 X=Y COORDINATE = 97.50 72450 B
" Npew 182 T T sTATiON NO.= 182 Xl X=Y COORDINATE = 129,00 115,00



LONGeTERM POPULATION EXPOSURE MODEL o N,Y., N,Jey CONN, ARER

NRECEP = 215 NRSA = 218 NMONTY o 182 NSITESe 103 NPOPL » 4
NYEAR = 2 SYEAR ®_ 19%71.0 DFLYR = 3,10 AQSTD = 75,0
RECEPINR SPECIFICATION DATA ——— JE

NO,= 1 RECEPT NOo = 1 1t XeY COORD o 105,00 198,00 TPOPL = WKRPL o 20439, Os AREA = 192,70
N = 2 RECEPY NN, = 2 11 XeY CO0RD = 105,00 135,01 TPOPL o WXRP| w $3BN]1Y,. _De AREA = 143420 -
NOo = 3 RECEPT NO, » 3 11 XeY COORD = 115,00 138,00 - TPOPL = WKRPL = 1519%, 0. AREA = 130420
NO. = 9 RECEPT NO, = 4 _ .- 11t X=Y COARD = 125,00 132,00 TTPOPL = WKRPL e 10129, Das AREA = _ RSe90_ . .
NOo» § RECEPT NO, = 5 -1t X=Y COORD « 105,00 125,00 - TPOPL = WEKRPL = 25586, 0. AREA w 127480
NQO.® [ RECEPT NO, = Iy 11 X=Y COORD = 115,00 12%,00 < IPOPL = WKRP| = 9219, De AREA = 13020 __ ____
ND,= 7 RECEPT NOo = 7 1 X=Y COORD » 125,00 128,00 . TPOPL « WKRP_ = 68315, 0o AREA = 158,90
NO.= 8 RECEPY NO, ® A 11 XeY CONRD = 127,80 117, PO - y __Ne AREA = 48990
NOo® 9 RECEPT NOD, = 9 1" XeY COORD = 122,50 117,59 TPOPL = WKRPL = 135164, De AREA = 32,60
ND,= 10 RECEPY NO, = 10 11 X=Y COORD e 117,50 117,80 IPNP| = WKRPI = 26421, _De AREA = __ 32,40 _
NDem 11 RECEPYT NO, = 11 1" XeY COORD = 112,50 117,50 TPOPL = WKRPL a 2942}, 0o AREA = 312460
ND,®= 12 RECEPY NQ, = 12 11 X=Y (ODRD = 107,50 117,80 __ TYPOP, o WKAP| » 97493, De AREA = 3240
NDos= 13 RECEPT NO, = 13 1 X=Y COORD = 102450 117.5D TPOPL = WERPL = 4443, De AREA = 23040
NO.s 19 RECEPY NN, = 14 11 I=Y D - : REA = 49.8n
ND.s 1S RECEPT NO, = 15 1" XeY COORD = 102,50 112,50 TPOPL » WKRPL =  6u49, Oe AREA = 212460

[}

[ ]

r )
‘NpD.s' 200 RECEPY NO, =~ 200 39 XeY COORD = 85,00 25,00 TPOPL = WKRPL = 18447, De AREA & 125,80
NO.= 201 RECEPT NO, = 201 19 X=Y COORD = 845,00 2%,00 TPOPL <« WKRPL = 17560, Oe AREA = 17580
No.® 202 RECEPT NO, = 202 39 X=Y COORD = 35,00 24,00 TPOPL = WKRPL = 184424, De AREA = 140490
NO.®= 203 RECEPT N0, = 203 39 X=Y COORD = 25,00 18,00 IPNPL = WKRPL = 4144, Oe ARES = 149470
NO.,= 209 RECEPY NO, & 204 39 X=Y COORD = 47,00 18,00 TPOPL e WKRPL = 9un?, De AREA = 67490
NO.= 205 RECEPT NO. = 208 39 XY COORD = 85,00 17,00 TPOPL = WKRPL a 21777, De AREA = 100440
NO.® 206 RECEPT NO, = 206 37 X=Y COORD o 18,50 71.%0 TPOPL = WKRPL & 22001, O AREA = 106410
NO.s 207 RECEPT NO, = 207 18 XY COORD = 7,50 82,00 TPNPL = WKRPL = 79585, ) AREA = 107480 —
NO.= 208 RECEPT ND, & 208 39 XeY COORD = 44,00 44,00 TPAPL = WKRPL = 1549, O AREA ® 1010
ND.® 209 RECEPT NO, = 209 25 XeY CO0RD e 75,00 54,50 TPOPL = WKRPL e 181590, De ARER = 25.40
NO,= 210 RECEPT NO, = 210 28 X=Y CO0RD @ 88,00 657,50 TPOPL = WKRPL = 39096, D AREA w 6080
NO.® 211 RECEPT ND, = 21} 28 X=Y COORD = 105,00 59,50 TPOPL = WKRPL = 24791, 0 AREA = 17.80
NO.» 212 RECEPT NO, = 212 29 XY COORD = 120,00 61,50 TPOPL = WKRPL = 14484, De AREA = 13470

© NOs® 213 RECEPT NO. = 213 29 XeY COORD = 132,00 64,59 TPOPL « WKRPL = 9400, [+ AREA w _20.860
© NQo.s 214 RECEPT NO, = 214 29 XeY COORD = 135,00 92.00 TPOPL o WKRPL s 211733, De AREA = 45480

NO,®= 215 RECEPT NOo & 218 29 XY CONRD = 145,00 92,00 TPAPL « WKRPL = 21333, Oe AREA = 45.R0




LONG=TERM POPULATION EXPDSURE MODEL » N,Ye, N, Jeoy CONN, AREA

AIR QUALITY MONITORING DATA

YEAR ¢ e
19721, 1928, e
4 STelD,NOy = 2 11 E8e0 48,0
5 $T.1D.NO, = [ 11 £0.0 18,0
[ STeIDeNOy =. [} 11 5.0 44,0
7 STelDeMNQe = 7 11 6140 S1.0
L] STelDeND,y = 8 1 580 3,0
10 SYTe1DeNO, = 10 11 94450 44,0
1 STeIDeNOe = 1 11 75.0 6540
12 STelDeNOs = 12 11 4000 Sl.0
13 STelDeNOe = 13 1 730 4840
15 STelDeNOs = 15 ] 125.0 3600
16 STelNeNOe = 16 1 4440 4640
18 STelNDeNOy = 18 11 E8e0 36,0
_ 20 STeI1DsNDs = 20 32 [T AS.0
o

[ ]

]

[ ]
"T151  STelDeNDe = 51 27 800 83.0
152 STeIDuNOs = 152 27 90.0 74.0
T 18) ST+1DsNDse = 153 27 7140 140
1584 STelDeNO, = 154 24 99.0 4040
155 ST.1D.NOe, = 55 23 95.0 45.0
156 STelIN,NO, = 156 23 LETY) 4240
7187 ST.ID.NO. = 157 25 123.0 99.0
158 STe1D0eNOs = {58 28 1050 _74.0
TT169 T §Y.1p.N06, = 159 25 112,0 72.0
160 STelDeNDe = 140 2s 770 590
Y STe10.N0e = 181 2 70.0 57.0

162 STnID_oVO-o = 162 2% 83_._9_ ._A__b?to ~

é}k}iou AVERAGE =

79,2n Al1e15




L P N,

LONScTERP PDPULATION gUPBSURFE MODEL' ® NoYoo NoJoo CONN, AREA

.

NRECEP = 215 NRSA o 218 NMONT & 182 NSITESs 103 NPOPL o %
NYEAR o 2 SYEAR o 1971,0 DELYR = 3,0 ASTD o 78,0
INYERPOLATED o EXTERPODLATED CONCENRAYJONS AY RECEPTOR STVES: YEAR ® 1973108
NOe OF VALID MONITORING STAT{ONS= 183 :
RECEPTY ND, o t 11 67,2
RECEPT NOo ® 2 11 67,2
RECEPT NODe = 3 11 61,8
__RECEPT NO, @ 1 60,8
RECEPT NO, = 5 [ 67,2
__RECEPT NO, » 6 11 66,2
RECEPYT NO, o 7 11 60,1
RECEPT NOo a 8 1 §8,4
RECEPT NO, = 9 1 9,5
RECEPY NO, ®© 10 11 67,7
RECEPT ND, = 1} 11 87,7
RECEPT NOo ® 12 11 87,5 _
RECEPT NO, © 13 11 60,2
RECEPY NDo = 14 |8 69,9
RECEPY NOo = 15 11 Sbo & N
N
o
o~ @
®
[ ]
RECEPT NOo = 200 139 79,9
RECEPY NOo = 201 a9 4546
RECEPT NDe = 202 39 §5,3
RECEPY NOo = 203 39 82,7
QECEPY NOo, » 204 a9 67,1
__RECEPY NO. = 205 39 79.3
RECEPT NOo = 206 37 65,2
___RECEPY NOo o _ 207 s 5907
RECEPY NOo o 208 39 82,9
RECEOY NOp, = 209 25 79,9
RECEPT NOo = 210 28 84,2
____RECEPY NDo = 21} 28 82,1
RECEPT NOo & 212 29 64,8
__RECEPY NOo & 213 29 9.1
RECEPY NOe = 214 29 7146
RECEPY NOo = 2185 29 0.7




LONG=TERM POPULATION gXPOSURF MODEL = NeVey NoJos

CONNe AREA

NRECEP » 21§ NRSA = 21§
NYEAR = 2 SYEAR = 1971.0

NMONT »

182 NSITESe 103 NPOPL w ®
DELYR = 3,p AQSYD = 75,0

3

TAREA =

L1n28,

FXPOSURE DISTRIBUYIONS FOR _ YEAR = 1971,0 POPL CL. = |  YPOPL = 1798220M.
POPULATION AND LAND AREA EXPOSURE DISTRIAUTIONS
DISTRIBUTION FUNCTIONS FREQUENCY FUNCYIONS
ATR QUALTTY VALUE AREA POPULATION AREA POPULATION
115.0 «0121 +0834 0121 0836
110.0 40192 $1138 «0071 .0302
105.0 <0299 + 1590 «0057 20981
100.0 20363 e 1951 +0118 «0351
95.0 . 0527 22620 10168 «0689
90.0 20762 23448 »0235 «0825
85.0 1018 e 4156 20254 0711 =
80.0 01725 14659 +0209 20503
7540 . 1958 *5784 +0631 w1127
70.0 . 3248 08744 »1389 .0958
65.0 .5034 «7948 +1789 «1201
60,0 LI «8519 °1022 «0673
55.0 .082265 .9353 02169 20735
§0.0 .9168 29785 21143 20931
45,0 . 9984 . 9989 «0519 +0205
h 40,0 1,0000 1.0000 0114 sn011
T 35.0 1.0900 1.0000 +0000 +0000
30.0 1.0000 1.,0000 +0000 +0000
SPATIAL AVERAGE CONCENTRATION = 4607823

POPULATION AVERAGE CONCENTRATINNa 83,0952




LONG=TERN POPULATION EXPOSURE MODEL © NoYey NsJes CONNe AREA

NRECEP = 215 NRSA = 21§ N4ONT a 182 NSITES=s 103 NPOPL & &
NYEAR = 2 SYEAR = 19710 DELYR = 3,0 AQSTD = 75,0

EXPOSURE DISYRIBUTIONS FOR  YFAR m  1971.0 POPL CL'® 2  YPOPL m' 4278018.  TARFA = 11828,

0

POPULATION ANO LAND AREA EXPOSURE OISTRIBUTIONS

DISTRIBUTION FUNCTIONS FREQUENCY FUNCTIDNS -gul
AJR QUALIYY VALU; ARE A POPULATION AREA POPULATION .
11540 0121 +0775 «0121 «0778
110,0 20192 +1009 +007} +0234
105,0 <0249 YIT) « 0087 <0308
100.0 20363 RYTYTE «0t 14 .0330
95.0 +0527 +2232 «0169 " +n588
90,90 20762 03029 «0235 0797 o
8540 $ 1018 «3710 0258 «0681 R
B0.D 01225 +4206 »020% «0495
75.0 « 1854 ' 05277 00631 01071
70,0 032745 . 6323 21389 1086
6500 «5034 - 27633 1789 v 1310
60,0 26058 .8389 '1022 0781
5540 +8225 9210 02169 10828
50,0 92368 + 9734 01143 0524
4540 +988s * 9987 ' <0519 *0253
4040 1,0000 1.0000 +0114 +0013
35,0 1,0000 1.0000 ' «0000 «0000
30,0 1,0000 1,0000 #0000 +0000

SPATIAL AVERAGE CONCENTRATION = b6e7423

POPULATION AVERAGE CONCENTRATIONSs 80¢9%a9




LONG=TERM POPULATION EXPOSURE MODEL e N,Yey, NoJoy CONNg AREA

NRECEP = 21§ NRSA = 2158 NMONT a 182 NSITESs 103 NPOPL = 4
NYEAR = 2 SYEAR =  1971.0 DELYR ®» 3.0 AQSYTD = 75,0

EXPOSURE DISTRIRUTIONS FOR  YFAR = ]971.0 POPL €L = 3 TPOPL = 1843445,  TAREA e 11828,

POPULATION AND LAND AREA EXPOSURE OISTRIBUTIONS

DISTRIBUTION FUNCTIONS ~ FREQUENCY FUNCYIONS
AIR QUALITY VALUE AREA POPULATION ! AREA POPULATION
115.0 20121 20937 W0121 «0937
110.0 «0192 1317 +0071 «n3re
105.0 . 0249 01920 «0087 . ° 0609
100.0 oD383 | 02321 20114 0401
95,0 .0527 «3081 «0164 <0780
90.0 0782 03953 +0235 '0872
8S.,0 w1018 4704 . 0254 o075}
80.0 01725 +5220 +0209 « 0816
75.0 <1954 NYET] +0631 e1214
70.0 $ 37248 v7301 «1389 . 00847
65.0 «5039 .asdv' « 1789 «1008
40,0 <4056 «8907 v1022 .0598
- §5.0 28225 29537 02169 20630
50,0 29348 29839 v1103 +0302
4540 9885 «9994 00519 ) 0158
- BT 1.0000 1.0000 0114 0006
- - 35,0 1.0000 1+0000 »0000 +0000
30.0 1,0000 1.0000 +0000 +N0DD
SPATIAL AVERAGE CONCENTRATION w 46,7423 .
T T T T T T T T po®ULATION AVERAGE COMNCENTRATIONS 85,7902




LONG=TERM POPULATION EXPOSURE MODEL o NeYeop NyJdes

CONNe

NRECEP = 215§
NYEAR = 2

NRSA = 21§ NYONT -

182 NSITESs 103 NPOPL = M

SYEAR =  1971.0° DFLYR = 3.0 ADSYD = 25.0

_EXPDSURE DISTRIBYTIONS FOR YEAR o 1971.0 POP| ' ¢l =

4. TPOP| w 24R4941. TAREA =

POPULATION ANN | AND

AREA EXPOSURE DISTRIBUTIONS

DISTRIAUTION FUNCTIONS

FREQUENCY FUNCTIONS

AIR _QUALIYY YALUE ARFA POPULAYION AREA POPHLATEION

11540 . eD12) e1317 0121 1317

110.0 0192 1769 «0071 0452

10540 0249 «2577 « 0057 0808

100,0 03583 2882 0114 «B30S

9540 0527 3778 °01564 +0898

90,0 «0762 04858 +0235 *1080 o
8540 1015 5668 0254 0810 =
80,0 1225 06222 0209 0654

7540 * 1854 +7557 0431 1335

7040 3245 «8034 +1389 «0%79

6540 «5034 9111 1789 1078 -
60,0 6058 ¢9562 +1022 » 0450

5S¢0 «8228 09798 2169 +0237

5040 «9368 9950 1143 «0ls2

45,0 9888 29998 °0519 +0047

4040 1,0000 1.0000 0114 0002

35.0 1,0000 1.0000 «0000 +0000

30,0 1,0000 1.,0000 «0000 +0000

SPATIAL AVERAGF CONCENTRATION w___ 6647623

POPULATION AVERAGE CONCENTRATIONs 91+243)




ks

s Ry

LONG-TERM POPULATION EXPOSURE MODEL ® NeYes NeJeoo CONN,

AREA

NRECEP = 2185
.NYEAR ®w’ 2

NRSA w 21§
SYEAR =

NMONT & 182  NSITES® 103  NPOPL = o
1971.0 DELYR = 3.0 AQSTD = 75,0

INTERPOLATED o EXTERPOLATED CONCENRAT]ONS AY RECEPTOR SITES

NO, OF VALID MONITORING STAT{ONS« 103

YEAR = 1978,0

RECEPT NO¢ = 1 1t 95,9
RECEPY NOo = 2 11 46,1
RECEPY NDs = 3 11 39,8
RECEPY NOo = 4 1t 39.9
RECERPT NDy = s 11 86,9
RECEPT NOo = [) 11 92,1
RECEPT NO¢ = 7 1! 39,4 B
RECEPT NOs = 8 11 38,3
RECEPT NOo = 9 1 43,4
__RECEPY NOe = 10 11 38.5
RECEPT NO. = 1R 1t 45,3
RECEPT NO, = 12 it 48,5
RECEPT NODo = 13 1 89,0
RECEPT NOe = 19 1 93,4
RECEPT NOo = 1S 11 48,4
, RECEPT NDo = 16 11 80,1 _ - - .37_:
&.‘1 r- . - -y -
3. ¢ - s
] o oy s -
1R v .- -
RINC £~ Dot RIENEY
. A, T [2Kd noat C 7
2! 5 - Ty *ao -
. LT - toat Tyt e
- (. AP (AR ] RN
RECEPT NN, = 200 39 §3,49
_.RECEPT _NO,_=_ 20! a9 59,4
RECEPY NO. = 202 a9 58,7
RECEPY NOo. s__ 203 39 S6.9
RECEPY NOe » 204 39 53.6
___RECEPT NOo = 205 39 SH4,1
RECEPT NOo « 206 37 50,9
_ RECEPT NO, =__207 36 L L
RECEPT NOo » 208 39 70.5
RECECT NO, s 209 2S 67,1
RECEPT NOe = 210 28 69,1
__RECEPT NO, w211 28 53,4 - i
RECEPT ND,s » 212 29 50,2
__RECEPT NOo. = 213 29 42,2 __ o e _
AECEPT NOe » 214 29 44,9
RECEPY ND, » 215 29 39,2




LONG=TERM POPULATION gXPDSURE MODEL ® NeYey NoJes CONNe AREA - _ o , 1 T ﬁﬂ

: Ll . L RRA 11

> !

NRECEP a 215 NRSA = 215  NMONT & 182  NSITESs 103 wPOPL = 9 : ~ — TR
NYEAR ® 2 SYEAR = 1971,0 DELYR s 3,0 AQSYD = 75,0 . o E

FXPOSURE OISTRIBUTIONS' FOR YFAR = 1974,0 POPL. CL. = ! YPOPL » 17982208 . TAREA. ® 118284

POPULATION AND LAND AREA EXPOSURE DISTRIBUTIONS

DISTRIBUTION FUNCTIONS . FREAUENCY FUNCTIONS ;
AIR QUALITY VALUE AREA POPULATION AREA . POPULATION :
115.0 « 000D «00DD 20000 ) «0000 i
11040 .0N0Y +00N0 «0000 - ' «0000
105.0 «0000 +0000 «0000 +0000
100,.0 .0000 «0000 «0000 .0000
95,0 +»0000 +0000 +0000 «0000
90.0 » 0051 « 0247 «0051 —oz%7 ~
85,0 « 00449 « 0309 *0013 «0062 b
80.0 .0181 1074 «008% Y]
7540 20380 +1700 «0210 00627
7040 «0773 ¢2802 ] 0412 1102
65,0 119D 3668 0817 *0845 ) :
6040 2191 +5034 1002 1387
55,0 «3929 06912 «1737 1877
50,0 #5961 «8024 1932 w1112
45,0 .8177 09328 2517 . «1304
40,0 9329 .9807 ¢0952 0479
35,0 1,0000 1.0000 0671 0193
30.0 1,0000 1,0000 +0000 «0000

SPATIAL AVERAGE CONCENTRATION = 83,7042

£ 1
POPULATION AVERAGE CONCENTRATIONs 4147272




LONG=TERM POPULATION EXPNSURE MODEL & NeYe, NoJos CONNe AREA

- N . . “—'J;)'

NRECEP = 215 NRSA = 215  NMONT = 182 NSITESw 103 NPOPL = 9
—— NYEAR & 2  €YFAR @ 1971.0  DFLYR & 3.0  AGSYD o 75,0

_E£XPOSURE_DISTRIBUTIONS FOR__YEAR s - 1974.0 _POPL cL'® 2  YPOPL & 427u018. - YAREA ® 11828, el

POPULATION AND ([AND AREA EXPOSURE OISTRIBUTIONS

DISTR;:UTIOﬁ FUNCTYIONS FPREQUENCY FUNCTYIONS
AR i .

AJR QUALITYY VALUE POPULATYION AREA POPULATION
115.0 «0000 +0000 20000 +0000
110.0 <0000 +0000 <0000 +0000
105.0 «0000 +0p00 +0000 +0000
100,0 0000 <0000 +0000 <0000
95.0 0000 +0000 +0000 «0000 T
90.0 005 YY) «005) 0168
8540 0064 .0218 <0013 <0080 ~
0.0 L0154 .08545 .0086 YTE
75.0 <0360 v1912 <0210 .0547
70.0 \0773 <2468 s0912 <1088
8540 J1190 3325 YL 0857
6040 L2191 YY) +1002 1309
55,0 $3929 NYTT w1737 1847
T 50.0 <5841 7738 $1932 e 1256
95,0 .8177 .9216 .2517 1479
T Tda,0 9329 T 974y «0952 'S99
) ) 35,0 1,0000 1.0000 v0671 c0236
30.0 1.0000 1.0000 <0000 0000

POPULATION AVERAGE CONCENTRATION=

SPATIAL AVERAGE COMCENTRATION = ___ 53,7042

60,4740




LONG=TERM POPULATION EXPOSURE MODEL o NeYo, NoJeos

CONNe AREA

NRECEP =
NYEAR »

218
2

NRSA = 215 NMONT =
SYEAR s 197140

182 NSITES= 103
DELYR = 3.0

NPOPL = L]
AQSYD = 75,0

EXPOSURE DISTRIBUTIONS FOR

YEAR =  1974,0 POPL. CL =

3 TPOPL =

]189%4498,

POPULATION AND LAND

AREA EXPNSURE DISTRIBUTIONS

DISTRIBUTION FUNCT1ONS
REA

FREQUENCY FUNCTIONS

AIR QUALITY VALUE POPULATION AREA POPULATION
115.0 .onou +0000 +0000 +0000
110.0 ,0000 +0000 <0000 +0000
105.0 » 000D »0000 «0000 +0000
100,.0 .0000 «0000 +0000 +0000
9540 « 0000 +0000 «0000 +0000

90.0 + 0061 +0330 20051 «0330 o
85.0 0068 0405 <0013 <0078 ©
80.0 L0151 e 1327 «0086 .0%22
7540 .036p .2034 +0210 o707
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3.2 SPEM: Short-Term Population Exposure Model
A. Description

Concentrations at 8 percentiles are estimated at a network of receptor
points from the same percentile concentrations at a network of monitoring
sites. For each receptor, the program calculates the concentrations from
the nearest 3 stations by use of an interpolation formula. A penalty distance
can be imposed to account for the influence of barriers such as mountains.

After the percentile concentration distribution is estimated at each
receptor point, the fraction of time above a specified threshold concentration
is estimated, This is termed risk frequency. Given the risk frequency at
each receptor point, exposure statistics are calculated for land area; total
population and subpopulations (such as schoolage and elderly).
B. _Input Data - General Description

1. Title Card for output tables -~ Card 1

2. Parameter cards - Card 2,3

3. Percentile concentrations specifies 7 percentiles P2,...P8 for
concentration input data. Another percentile, P1 corresponds to the maximum
observation and is calculated by the program as 100/(NOBS + 1). Number of
observations (NOBS) = 8720 for hourly data and NOBS = 365 for 24 hour data.
Percentile values should be selected so that concentration values bracket
the threshold value. If possible set P2, P5 and P7 to interesting percentiles
such as 1, 10, 50 because of tabulated statistics (See 3.2F). Note that
percentiles are defined as percent of observations greater than the specified

concentration.

4. Barriers - When barriers are included, the following are required:
One card for number of barriers and number of nodes per barrier. One card
for each node and penalty distance associated with the node. Up to 20
barriers are allowed. Penalty distance is interpolated between nodes and is
added to distance between receptors and monitors for spatial interpolations.
If barriers are not used, no cards are needed.
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5. Characteristics of Statistical areas - same as input data for
LPEM (no.4)

6. Receptor coordinates - same as input data for LPEM (no. 5).

7. No. of receptors per staElstica] area - same as input data for
LPEM (no.6).

8. Site coordinates - same as input data for LPEM (n8.7)

9. Population Data - same as input data for LPEM (no. 9).

10. Concentration Data - One card or record for each site. Each
record contains a 2 part site ID code and concentrations values for 8
specified percentiles. Only records for sites with data need be included.

11. If additional air quality data are to be analyzed, repeat SPEM
items 9 and 10.
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C. SPEM Input Data - List of parameters and record format description

Card Variable
Column  Type

4. Percentile values-defined as percent of observations
above specific concentration value parameters
1-5 F P TILE (2)-percentile corresponding to highest concen-
tration value (<Max.)

6-10 F P TILE (3)

11-15 F P TILE (4) ) )
intermmediate

16-20 F P TILE (5) (if possible set equal to 10)] percentiles

21-25 F P TILE (6) n .
ascending

26-30 F P TILE (7) (if possible set equal tp 50) | order

31-35 F P TILE (8)- percentile corresponding to lowest concentration

10. Concentration data-one card or record for each site with data.

1-5 I %%r%m%%gg%'part of 2 part ID code

6-10 I KN - second part of 2 part ID code

11-16 (not used)

17-24 F CMF(IN,1) - maximum concentration

25-32 F CMF(IN,2) - concentration corresponding to PTILE(2)

33-40 F CMF(IN,3) - concentration corresponding to PTILE(3)

41-48 F CMF(IN,4) - concentration corresponding to PTILE(4)

49-56 F CMF(IN,5) - concentration corresponding to PTILE(5)

57-64 F CMF(IN,6) - concentration corresponding to PTILE(6)

65-72 F CMF(IN,7) - concentration corresponding to PTILE(7)

73-80 F CMF(IN,8) - lowest concentration corresponding to PTILE(8)
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sample Run Stream on UNIVAC for SPEM

@ ASG,A TRRP*POPEXP.

@ XQT TRRP*POPEXP.SPEM executable version of program
@ ADD TRRP*POPEXP.SPEM-DATA/LA sample data

@ ELT,ISL user file.element saves estimated risk frequency at

@ ADD 8. - _ receptor sites with x y coordinates
o - on user file (OPTIONAL

@ EOF ' :

@ FIN

-

Description of Témporan} Qutput Data Files Created by SPEM

1. Estimated Risk Ffequency at Receptor Points - output on unit &

The first record specifies the number of receptor points, r,

included in the analysis. The next r records contain information for these

r points. Each of these records contain a value for estimated risk frequency,

x and y coordinates for the point, receptor number and yéﬁr. For each
additional year of input data, the above pattern is repeated.

Record formats are the same as Monitoring Data from LPEM.
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F. Description of SPEM Output

1. The first table describes the input data for characteristics
of the statistical areas in terms of land areas, percent of subpopulations
and number of receptors per statistical areas.
2. The second table is a printout of the input x y coordinates
for all monitoring stations.
3. Then for each year of input data, the following tables are
produced.
‘ a. As a description of the report data, tables are provided
for total population per statistical area, receptor specifi-
cation data, input monitoring percentile data.

b. A table is provided for interpolated-extrapolated percentile

concentrations at the receptor sites.

c. A table is provided for percent of time (risk) that receptor

concentrations exceed muitipls of threshold concentration.
4. For each year of input data, tables of exposure distribution
are provided for total population and each subpopulation. Population class 1
refers fo the total population, and population class i refers to subpopulation
i-1.

a. For three percentile concentrations, cumulative frequency
distributions and frequency functions are provided for population and land
area exposure. Spatial and population weighted average concentrations are
also provided for the three percentiles.

b. Risk frequency distribution and frequency functions are
provided for each total population and each subpopulation. These indicate
the fraction of population exposed to levels above multiples of the
threshold concentration for various percentages of the time. Spatial
and population weighted average frequency of exposure are also provided.
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4.0 COMPUTER GRAPHICS ,
This section will discuss the use of three computer programs

which can be used to produce computer drawn isopleth maps.

4.1 HYBRID Computer Mapping Pr=-edure

A. - Description

Hybrid generates a map drawn by a CALCOMP plotter. It also
allows the user to preview this map on a Tektronix terminal. The
program sorts data values into interval classes and directs the
graphics device to plot a corresponding symbol at each data point.

. The boundries and subregions within the study area are represented

by polygons.

B. Input - General Description

1. Control parameters - Card 1

2. Symbols - Card 2

3. Interval classes - Card 3

4. Geographic boundries - The boundries and subareas of the study
area are described by polygons. The first card or record specifies the
“total number of polygons and the number of vertices per polygon. The
next cards or records specify the x y coordinates of each polygon. The

- ‘w . - L T N S
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Hybrid Data Items
Card Variable

Column _ Type |4. Geographic Boundries

parameters

1-2 I NPOLYG - no. of polygrons
3-4 I NPTS(1) - no. of points for polygon 1
5-6 I NPTS(2) - no. of points for polygon 2
7-8 I NPTS(3) - no. of points for polygon 3 \ First
. ¢ Card
I NPTS(NCNTY) - no. of points for polygon NCNTY

1-10 F XPOLYG(I, J)}-x coordinate for vertex I in polygon J subsequent
11-20 F XPOLYG(I, J)-y coordinate for vertex I in polygon J cards
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C. HYBRID Input Data - List of parameters and record format description
Card Variable Hybrid Data Items
Column Type 1. Control parameters
F XFACT - multiplicative scaling factor which converts
input data to inches
- 6-10 F XOFF - transforms x coordinate to x = x - XOFF
11-15 F YOFF - transforms y coordinate to y = y = YOFF
16-20 F XWIDTH - width of map in original data uni @?X Ee oft
21-25 F CHAR - scaling factor for character symbolsjPlank, default=l
26-30 I NPLOT1-no. of first data set to be plotted u§ed for mul-
31-35 I NPLOT2-no. of last data set to be plotted E;?}gf€]§$znway
for single plot
2. Symbols - used to display classes of data values
parameters
1 A SYMBOL(1) - Symbol corresponding to class interval 1
2 A (2) - 2
3 A (3). 3
4 A (4) 4
5 A (5) 5
6 A (6) 6
7 A (7) 7
8 A (8) 8
9 A . (9) 9
10 A V oo \ 4 10
3. Class intervals - defines categories of data values
parameters
1-5 F Range(1)-defines class interval 1 as x» Range (1)
6-10 F (2) " " " 2 as Range(2)<x< Range(1)
11-15 F (3) " " 3 (3)g x< (2)
16-20 F (4) ! ! " 4 (4)g x< (3)
21-25 F (5) " u " 5 (5)< x< (4)
26-30  F (6) " " "6 (6)s x< (5)
31-35 F 7y " " " 7 (7)< x< (6)
36-40  F © = " 8 (B)zx< b (7)
41-45  F Vorf =« o+ oW V¥
-\.defines class interval 1D as x< Range (9)




51
Hybrid Data Items

Card Variable

Column  Type 4. Geographic Boundries ‘
parameters
1-2 I NPOLYG - no. of polygrons ' -‘\
3-4 I NPTS(1) - no. of points for polygon 1
5-6 I NPTS(2) - no. of points for polygon 2
7-8 I NPTS(3) - no. of points for polygon 3 \ First
A ¢ Card
I NPTS(NCNTY) - no. of points for polygon NCNTY
1-10 F XPOLYG(I, J}x coordinate for vertex I in polygon J | subsequent
11-20 F XPOLYG(I, J)-y coordinate for vertex I in po]ygon\;} cards
5. Display Variable-This data can be provided by output files
of LPEM and SPEM
parameters
1-3 I no. of points first card or record
1-10 F data value
11-20 F x coordinate one card or record for each point
21-30 F y coordinate
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Sample Run Streams

1. Sample run stream for CALCOMP generated map on UNIVAC
@ ASG,CP  user plot file

@ ASG,A TRRP*POPEXP.

@ PLOT user plot file

@ XQT TRRP*POPEXP.HYBRID/CAL

@ ADD TRRP*POPEXP.HYBRID-DATA /LA
@ FREE user plot file.

@ SYM user plot file.,,PLOT

@ FIN
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2. Sample Run Stream for Tektronix Generated Map on UNIVAC

Enter the following commands at your terminal:
@ ASG,A TRRP*POPEXP.

@ xqQr TRRP*POPEXP.HYBRID/TEK
@ ADD  TRRP*POPEXP.HYBRID-DATA /LA

You will now be in CALCOMP Preview Mode.

CALCOMP preview on Tektronix requires the use of Tektronix supplied
previewing routines. These are referenced in "Preview Routines for
CALCOMP P]otférs, Users Manual." The following input statements will allow
“the user to previéw the sample map on Tektronix. The questions are generated
by CALCOMP preview software. |

OPTION? : *

1 (press Retunn)

OPTION? |

W (press Return) , .
WHERE ‘WOULD YOU LIKE ORIGIN(X Y)
-3.,1.  (press Return) (or _ -6,0)
ENTER SIZE (WIDTH,HEIGHT)

7.,5.7 | (or 14, 11.4)
OPTION? .

C (press Return)

Usual values of the origin (x,y) are 0,0. Negative values are used
here because the data coordinates became negative through re-scaling by the
program. The size (width, height) specifies the portion of the apparent
calcomp plot that is to be viewed on the tektronix screen. The ratio of
width and height must match the actual CRT viewing dimensions. |
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F. Application of HYBRID Maps |

It is recommended that HYBRID be applied once to the air quality
data observed at the monitoring sites and separately to dr quality data
estimated at a receptor network. The combined use of both of these generated
maps will facilitate the development of a suitéb]e isopleth map. The
monitoring data map will show actual observed values while the receptor
data map will provide estimates for areas between the monitoring sites.
A suggested approach is to overlay the monitoring data map on top of the
receptor data map, so that both maps can be visually combined. The use
of two separate maps will allow the user to easily discriminate between
actual monitoring data and the interpolated estimates from the monitoring
data. The values estimated at the receptor network reflect an averaging
process and may therefore be quite different than the monitoring data
in areas of variqplg air quality. This apparent discrepancy may be
viewed as a localized condition and may require the inclusion of a

separate isopleth on the map.

For the preparation of the isopleth map from the HYBRID generated map,
it is suggested that 5 or ‘less isopleth levels be used. This will
produce a visually pleasing map. Usually, an isopleth corresponding to
the NAAQS is used. The selection of additional isopleth values is guided
by the observed data values. Isopleth lines are manually drawn between
symbols which denote data class intervals above and below the particular
isopleth level. “Suppose that symbol 7 denotes values of 70-79 ug/m3,
symbol 8 denotes values of 80-89 ug/m® and symbol 9 denotes values of 90-99
ug/m®. An isopleth Tine for 80 ug/m® would be drawn so that it is equidistant
between adjacent symbols 7 and 8. If symbols 7 and 9 are adjacent, the
isopleth lines would be placed one third the distance between 7 and 9.
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4.2 SYMAP ‘ - ..

BERRRUN OO

A. SYMAP allows the user to generate printed maps on a

line printer with overprint capability. The SYMAP computer
graphics program allows even those with limited -experience

in programming to produce several types of maps by using basic
SYMAP packages with various electives. Directions for the
programming of these maps may be obtained from the "SYMAP
User's Reference Manual" developed at Harvard University.
However, a beginning user of SYMAP may find it helpful to

see other examples of SYMAP. The following material cen-
tains basic run commands and instructions for six example
maps produced by SYMAP, Each map uses 1972 annual geometric
mean TSP concentrations produced by 122 monitors in the N.Y.-
N.J.-Ct AQCR to illustrate potentially useful spatial dis-
plays of air quality. These examples may be aids in setting
up your own SYMAP package.

References:

1. "EPA GRAPHICS USERS GUIDE HARVARD GRAPHICS USER INFORMA-
TION", Rodney H. Allen, Comp-Aid Inc., July 1975, revised
January 1976.

2. "SYMAP User's Reference Manual", James A. Dougenik and
David E. Sheehan, Laboratory for Computer Graphics and Spatial
Analysis, Graduate School of Design, Harvard University, 1975,
revised MMy 1976.

IAPFPERR T
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Generation of Sample SYMAPexamples

ASG,A GRAPH* HARVARD
ASG,A TRRP* SYMAP-DATA .

ASG,A TRRP* POPEXP.

D D D

@ HDG, NX X-M, 66, 0, O

@ XQT GRAPH* HARVARD.SYMAP
@ ADD TRRP* POPEXP:SYMAPI

@ XQT GRAPH* HARVARD; SYMAP
@ ADD TRRP* POPEXP. SYMAP2

@ XQT GRAPH* HARVARD.SYMAP
@ ADD TRRP* POPEXP. SYMAP3

@ XQT GRAPH* HARVARD.SYMAP

@ ADD TRRP* POPEXP.SYMAP4 _

(1) TRRP * POPEXP. SYMAP1 contains the data statements required to generate
conformant maps (example 1 and 2)

(2) TRRP * POPEXP. SYMAP2 contains the data statements required to generate
contour maps (example maps 3,4)

(3) TRRP * POPEXP. SYMAP3 contains the data statements required to generate
a contour map with Barriers (example Map 5)

(4) TRRP*POPEXP. SYMAP4 contains the data statements required to generate

a proximal map. (example map 6)
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C.. Preparation of Data - |,

The boundary of the study region can be represented by a polygon.
Seperate subareas such as counties canm be included, After the specific
area and boundries have been established, the map should be placed on a
coordinate system with the origin in the upper left corner. An example
base map is shown in Figure 4.2-1. The vertices of each "subarea" are
then put on cards or into a-file, They will be used in the A-OUTLINE
and A-CONFORMOL INES package according to the format specifications.

Data points must then be selected which will be used for the location
of values. The coordjnates for these points should be determined. These
points will be used {n the B-DATA POINTS package and may also be put on
cards or into a file.’ ;

T

After the data points are chosen, values must be assigned for each

point. The values will be used 1n the E-VALUES package.

Three- other packages C-OTOLEGENDS. D-BARRIERS, AND F-MAP will be
described with the example maps. For additional detail and the use of
other packages, see tpe SYMAP manual.

- i -&*’ W . .
D. Example Maps S :q &
« 2 ' :

There are three basic types of maps shown in the following examples
Conformant, Contour. and Proximai.: -The conformant map is based on the
"subareas" set up in th£ A-CONFORMOLINES package and displays a single
value for each subarea. The other examples here, contour and proximal,
use the A-OUTLINE package. -Contour maps are of a continous nature. The
values at each data point are used to produce continous interval patterns
which are displayed as contours or 1sop1eths Proximal maps are produced
so that the value assigned to each point is chosen from the nearest data
point (monitoring site).

The maps in the following example show the outline of the New York
New Jersey Connecticut Air Quality Control Region. The area was divided into
sections by counties and islands. Total Suspended Particulate (TSP)
monitoring locations are the data points and TSP annual mean concentrations
in 1972 are the values used. (See Section 4.2-E)
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Map Used to Find Coordinates for Various Packages in this Program

Figure 4.2-1
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Conformant

: 59
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Conformant map which assigns a single value to' each county (average TSP from the

monitors in each county).

Produced in the same run as the previous map.

Packages

are repeated for each new map until a new one is found in the program.

*1234567890...are column numbers placed in
Do not put these in program.

the 1ist for your convenience.

*E-VALUES are averages from each county or island.
the same sequence as the counties and islands.

*C-LEGENDS are in row-column coordinates.
created by placing a "2" or "3" in column 20.

They are listed in

An over-printed character was

*Elective 3 designates the number of class intervals.

*Elective 4 sets a minimum value for range.
*Elective 5 sets a maximum value for range

*E!ective 6 sets the class intervals.
will be 0-45, 46-60, 61-75, 76-255.

*Elective 7 defines character symbols for each int
*999999 must be placed at the end of each run to f

In this exa

bB]ank card

mple, the intervals

erval.

inish the program.



Map 1. Conformant Base Map
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Conformant Base Map
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Example 1. Simple conformant map showing county boundaries.

*1234567890...are placed in the list for your convenience. Column
numbers--<do not put these in program.

*SYMAP-DATA.NY-BDRY is a file conta1n1ng the vertices of each sub-
area polygon. (See 4.2.E) v7-¢

*99999 must be placed after all packages.

*The C-OTOLEGENDS package is used here to place labels for states
and bodies of water on the map. Specifications on the cards
include the number of spaces required for the label, type of oto-
legend ('P', point), and the coordinates for the first character
in the label. Use map coordinates. The.F-MAP package
specifies map options or electives. After the heading F- MAP, three
title cards are insgrted. Any of these may be blank.

*Elective 7 specifies symbols (single or overprint characters) which
are used for boundaries and interior of the map.

*Elective 15 notifies the program of the number of lines to be printed
per inch. The default is 8 rows per inch and 10 columns per inch;
however, all printers are not set to print this way. Check your
printer to see if changes need to be made.

bB]ank card
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(1 1] ]

LLULLT ] CONMECYICUTY
opouensRe :
800RARAAANA
[LILIILT LY LT
BOBINBBANPERNGS

. . NEw YORK LLILLLLLLTI LY 1LY ]
SOBABAGARARRARRENGE
0880R000ANEANBONEANGEY
: GEERQERGEANEARAQERABERAN
26945600000 RBOBANBARRARENAERRN0IRNNES
6000400008800 0,000806000¢408000Q0000000RY0RNOIRRONONGN
00 4400000008000 ,0000000000sR0RRRNE
Pe00e 0048080000440 090044004400R0000B0R000RRGORAGGRRONNNS
sos00e 0006400004042 000060000+00BRARBANSARRANGY
ssevserse 060000060008 00004004¢044B0RNRRBRRRANAARAIITRNRAE0Y

!
I}
)

006000000048 004400006604 0600040400040sPPRARBRINARGANIEANARAGE

‘oo 000000404 4004F 060000060500040000004++00000000800PRBLRADNCOONCNONN
000000 $0060000400000000 $0000000064040040004000000B0800000R0RZINCO0RGNEND
ss0s00sb000 0000000000040 00408 4000000000000 00000o00000DARINBARRRORBARPEBANADRD
P 0000000000800 u000000000000800000 0050004004 4¢4+440000000000PRRROOIRORORRRID )

09004000405 06064000 $5444000044004000000ANPNDRNNEORECNNGY

He000800000000000 040040004,+000000000000000000000000

HOHUROe0s0se000b0e 200000040,000800000000000000000

NEWe®s000a000 444000400 ,¢000000000R0000R00

GUNBLG000004 040400040440000000000000

esoe stamesscsareselPBeoey

Beo sosesssascrcecelld

BUE s0essccsessstss . LONG ISLAND SOUND

WH ssb0000t000000

HE eesessetrsae secscssre
B se0bi400000, L 260400000000
604000000000 4008000000000
LI L)
9000400004000 00040400000400080440000000000400

4s00s0400000000sun
R PP R I ]
6060000000000 000,0P
se000000cstsrstsccutn
4940000000000 00bs00touBIN
4000400060080 00000000uutTugBUN
0000040000000 00000s00gnNS
900000440009 4040000000000008
0020440400460 400004000000000000NBE

96000040008 0000000040340084000,000E
OO0 0000000000000 00000000000 00N
J0000s00000000000000000006000040000000000,008088 BRsss00000
400400000000 00000000008000000sseBuNN
Jeceoossesnsocestasscetsnscsossipll
]00400000000000000000s00000%s0 00N
[0600000060000006600000000004¢0,8UNTEYEEESE
14000000000 0s00000000000000000 0 N

P I U T I I G RPN

4008044 460804000040 4000000000000

PP 404000000000000080400000000000000008000000000
et 404 00004004840000 44804000400 0400840040000000400
9000004 00040000000000000040440088040000000004000

000000500000 4040000000000000000000000000000000800
BuNEE BN OPDOABOPINGR 4400000000000 004000000000000000000000000000000
COTPAINDCICPT0 966000040 46000040000000044448%64040¢304000¢¢
MEOODOOOPORNOND 0404004000000 00t04040s000b000000000d00000

P REN200000 3000+ 0006000000400 0000s%000020002000000s00

Uses00000000000000000s8900bss0qiligun
14000000000 0000000000000sttossBRUNEN
4000000000000 000s0b0000s0800vuE
9008400080090000004430350p997
$50000000000000200003000700R00406
esss0ss0s0000000s GORIRPORARI0PINN0Y
9900000000000 040044+000000290000800 ey
$0000000000400000000+003056000005280 (111 1)
0000000000000000044430000696000033503000000 wunuaN
$00000440006404044200030056300033039003000007 nuuNNURAR tesse oo
0609000000884 0000040040000040804,4350030080 L1} [ 1] e . sess
Gess0essssvssnsceccsBPRPIIVY ‘ee
oooo~.o‘oooc.o..¢o.°!lo§l. oo

P L LT LY PR R N Y PP Y P PYYY .o
H0DIOR0Qescsocsscsssessscsss cos
LLL] [ R L R T sseven

. coe PP PP TITH
P L N 11
0080020000004 00040000080000¢00000 .
0800804800000 0300000040000000000 -
4008000000000 000000000000000000834000000 >

8000000000000 044040000000000004s¢0000000000  sas
4080000000000 00000000000000000 260008000000 00000 CONCENTRATY'

. ., 0080000000000 00000 000000000 gbtrtrttnqtns, e B e e s
006008 000000000000000000000008s40%000000000 . <oy

e00ecsestecscrsrsectstatrraasttoatiretes ¢ 454D

0009000000000 000060000000000000000b0s0st0s 9 sp=7s
4000000000000 000000a0000000000t00000s LS4

PPP020020 0400004440044 4%040004000
0000000000000 00000 0000000000000
MEW JERSTY 20000900040 000400080,4400%00000000 ATpantiC o
0008050000020 000000%04000% 000004

4000000000 60000484004400,00%0000000
sssccsstres

4000400000000 00 000000000

ss000s0s00ne 4ee4ss00000s0000000000
s40s000as ts0000ssst0taa,
stesese LTS

XYY

tescscTacmaboan canm s

@ 6 em et e N ae mt t § ek e s 3 e it e e b e e m e ) e e e

atslpeovtoccabennstosnafone

“fw Y30V o NEw JrR&FY o CAwa, AREA dqngtl vS®

1972

Tier o o



-Example 3

Contour
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The next two maps will use basﬁcally the same fqrmat, therefore, only the changes

will be specified for the second-map...

3.

Contour map with four class intervals.

*1234567890. . .are .column numbers placed in the 1ist for your convenience.
Do not put in program. .

*A-OUTLINE--used for contour and proximal maps. A character (x) in
columns 21-30 will deletg print-out of the package.

*B-DATA POINTS are also on a file.
*E-VALUES are on a file. (See 4.2-E)

*Elective 7 defines characters for each interval and numbers the intervals
at the data points on the map. In column 27(-) will not be used in this
map, but in the next map. '

*Elective 8 allows continuous contours to be produced. Otherwise, a
blank space indicating a contour line would appear between class intervals.

*Elective 9 suppresses a histogram which will be printed after each map
showing the distribution of values within each interval.

*Elective 17 stops a printout of data point information preceding the map.
This information is of Tittle value after it has been printed out once.

*Elective 36 sets the number of values one wiches to have for interpolation
at each data point.
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Contour Map
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65
-Example 4 Contour Map with Search Radius

F-mrp ——
_.123»56789012385678901234567890. _ _ _ . _ ... .
! NEW YORK - NEW JERSEY - CONN. AREA ANNUAL TSP
— 1372 S
SEARCH RADIUS = 1 INCH

*» 12
% 35 T 1240
99999

4. This map is the same as the previous map with the exception of Elective 35

and is produced by adding another F-MAP package with elective 12 (repeats electives
of previous map)and elective 35 which defines a one-inch search radius. The
program will not go beyond one inch from each data point to search for data.

The symbol (-) will appear outside of the search radius range.

1234567890...are column numbers placed -in the list for your convenience. Do not
put these in your program.
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Map 4. Countour Map with 1 Inch Search Radius
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Example 5
A~ QUTL INE X M - T
AA D SYMAP-DATA.NY-BDRY B
99999 .
_B-IATA POINLS _ .. XX e e e e e e e
aA D SYMAP-DATA,NY~-T72G-B
—99999 JR— et e e e e o e aea e e+ -
C- OT OLEGENDS X
11 P 10 .0 120.C
CONNECTIQUT
8 P_ AN B0.0 .
N W YORX ' -
10 P 135a.0 0.0 . et ——
N W JERSEY
17 PE2 a 1n09.55

LOM XSLAND SOUND
148 __ P340 . _98e8 e e e
ATIANTIC OCEAN

b .
f 99999 i e e
C-LEGENDS Xx
22 108 CONCENTRPATTIONS
74 107 . <85 . .
1S 1071 hd 4560 —_— — c———
7€ 107 0 60-75
_J6._1C1 2=
77 107 < O
77161 2=
77 107 3>
99999 . o
1256789012 M5678 90123856 789C
_b- 84 RRIERS XX _
80 .0 38.0 -1.C ]
__62. 2. =1.C
67, 72. -1.0
T2 71, -1.C N
89. €3. -1.C
. 60, -1.0 . _
99939 A
E- VA LUES X
BAW SYMAP -DATALNY-726-€
99999
F-M P

_12355789C123456739C1234567¢238C .
NEW YORK - NEW JERSCY -~ CONN. AREA ANNUAL IST

1972
a
z Q. o _ . e e
q O.
s 255, R —— _ [ —
€ 85, is. 1%, 18C.
7
S - S _ —— e e e e e _
<
< VS S e e e e e n
)
9
17
if 3o <.
999049
¢ 999995 - _ - .

5. This map uses the same package as the previous map as well as the same electives
with the exception of elective 35 (no search radius used). However, a new package,
D-BARRIERS, has been added. The barrier is along the New York-New Jersey state

line so that the values in either state close to the barrier will not effect the
interpolated values in the other state. The first two columns of numbers are the
coordinates for the vertices of the barrier. This is an impermeable barrier and

is designated as such by (-1.0).

1234567890. . .are column numbers placed in the 1ist for your convenience. Do not
put these in your program.
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.Map 5.

Contour Map with Barrier
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Proximal

M OUTL INE X
_GAW _SYMAP-DATALNY -BDRY
93999
_B-ATA POINTS . XX e . e
A SYMAP-DATA.NY~72G-B
993929 - — e
12 :56789012395678 901235567850
C- OT OL EGEN DS X
11 P 10 .0 120.C
COMNECTIQUT -t
8 P 2.0 60.0
MW YORK o
1c P 135.0 10.0
N Y JERSEY
Y] Pe2. 103.55
LONG ISLAND SOUND o
14 P 134,40 98.%
. _ATWANTIC OCEAN .
i 99939 ;
| 1256789012 38567890 123555788C
CLEGENDS XX
72 1GCS CONCENTRATIONS L e
78 107 . Tcus
75 101 + _35-60 e —
76 107 o g0-78
7107 2~
77 1C7 < >75
77 _1C7 2- L
17 167 3>
39939 — . e
E- VALUES X
SA D SYMAP -DATALNY-726-F
99393
F-wm P L

. 12%5678901239567890123455789C

NEW YORK - NEW JERSEY - CONN. AREA ANNUAL TSP

1972
®
3 G
q Be ———— e
£ 55
3 5. 1t. 15, 18C, e
- 7
o+ — 12 3% -
o
< - I . - . I —
>
e e —_ _ e - _ o
! e
: 17 e e e
- 11
x_. _I% e m e e I - et e
27
* 9999 —— — - T, - - e e m —
99339¢

6. Essentially the same package used as for a contour map.
instead of interpolated data values are used,
which contour maps do not show.

Because actual

proximal maps give some detail

*1234567890...are column numbers placed in the list for your convenience.
Do not put these in your program.

*Electives 31, 36, and 37 are required for a proximal map, but no
specifications for each one are necessary.

bB]ank card
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- "4,2-E Data Listings for SYMAP Examples

TRRP oS YMAP ~OAT A NY-BDRY
1 A §0.0 38 .5
2 2.0 21 .5 Tt
3 62.% 43 o8 L
4 71.0 45 .3 o
5 79,0 54 oS
6 78.5 56 U -
1 63,7 53 .2
8 62.3 48 .U o -
9 59,8 45 .1
10 67 .4 48 .8
11 4C .0 38.5
12 A 52 .0 2 .S
13 69.6 13 .8
14 70.0 4 .0 -
15 85.1 4 .0
16 87.6 1 .6 -
17 84 .0 23 .0
18 95,0 26 8 -
19 85.2 .38 o7
20 70.0 40 .3
21 71.0 45 o3
22 62 .4 43 .4 o
23 52.0 21.5
24 A 95.0 25 <8
25 88,0 23 .0
26 87.6 1.6 - Tt e
T 3 S 113.0 6 .6
28 : 121.3 10 .8 T T
—- e e w0 1 1908 20 .8 .
30 109.0 0w - -
3 o 101.7 25 WU
iz 99.9 31.L o
e 33 U 93,9 _ B
34 92.2 30 4 e e e
e -.3.5..__, mn 95 .0 26 o8
36 A 99.9 Sl WU A
o371, o . 101.7 - . )
38 109.0 .0 T T T T T T T e e e T o e e
39 o 119.4% 20.8 T -
4G 12C.0 18,0 T T e
_____ 41 i 12643 17 .7
42 130.9 28 .U -
&3 134.8 28 WL
454 134.9 3.2 T
L . 119.6 45 .0
46 114.2 45 .6 T rmmT e T T T
47 110.5 43 .1
48 7 “TLDT7.0 65 o5
&9 100.0 49 .1
T sg S - - YT AU - '“ T
51 A 11%,2 45 .6
%27 T 1i9.6 T TRs .0 - T
——. 53 —_ 135 .4 W] 2
54 135,2 25 WU
- 55 162,.2 A G e e e e e
56 151.5 21 .6
col 11-20 21-30

Note that for each area, A, the first and

Tast vertices are the same.
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57 181.3 3.0
58 18%.0 44 .9
59 196.8 56 9
60 189.5 56 +9
61 149,5 61 .0
€2 129.5 66 o0
63 117.0 66 U
~ 64 112.0 oA W0
65 118.9 62 .7
I 118,.8 " 55 o5
67 i 14,2 45 .6 T o -
68 A 100,0 49 ,1
69 i 107,0 46 .3
.10 110,0 46 o7
71 110.0 43 .U T
72 : 100,5 60 o5
73 95,0 59 ,0 e
74 96 .2 S0 o2
15 97,2 49 .4
76 100.0 59 .1
77 : A 85 02 . .‘8 07 -
78 92.2 3U o8
79 . 93.9 34 .0 -
8o . 99,9 3a.C
81 10C,0 43 .1 -
82 : 97,2 49 4
83 86,2 S0 2 -
8% L 91,7 52 .6
8% 85.2 387 - o
86 A 7C.0 40 .3
87 85.2 38,7
88 91,7 52 ,6
89 79.0 0 5 -
90 71.0 45,3
T Ty TTTTTTTT T T TR L0 40 .3 - o o
92 A 83,3 4 LU
93 BT .2 3.4 -
94 87 .5 55 .0
TTTYS - CN 55 .0 T T T T s T
96 94 ,0 58 o
47 81,0 65 .3
98 7€.9 63 45
99 . 85.0 S8 .U
__ioc _83.3 54 L0
101 A T4 48 .8 - T
1c2 $9.8 45 o1
T 7103 €2.3 48 .0 o
104 €3.7 63 o2
105 78.5 55 .0
106 79.0 [N
Uo7 3.3 .G T - T
108 85,0 58 U
—ige — TT7E.9 63,5 - T
11GC 81.0 65 o3
111 T 62.3 T2 .8
112 47 .4 48 .8
113 A 97,4 T - T -

ug 8
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114 62.3 T2 .8
115 96.8 72 .8 e
116 30.0 67 o0
117 a47.4 48 o8 - e
118 A 29.8 68 S
119 36,2 T2 8
120 SCe7 ™ S5
122 61.% N o2 . . . .
122 €3.7 72 WU
123 74 .0 8U .U e
124 62.0 R LU
125 52 .8 85 5
126 4.5 103 .5
127 34,0 B L0 o
128 26 .6 99 .0
123 29.8 68 .5 .
13C A €2.7 2.0
131 81.0 70 .0
132 9.5 79 .0
133 T .0 80..U
134 69.7 2 WU
138 A Bl.7 6 o3 °
136 89.5 62 .0 =
137 2.0 61 .8
138 92.0 63 WU
139 e 81.0 Jo.0 e e S
140 69.7 7 ,
P 5. 5 SN . _81.7 66 +3 e e e ——— .
142 A 39.0 bl <0
143 e 103.0 68 .U e —
184 102.0 2 o2
..... 145 e 9802 T2..3 - e e
146 95,9 7 .3
147 e BT o0 BB el e e e e e e e e e e e e
148 92.8 64 D
149 93,0 6l .0 _
150 A gT.0 b8 L0
11 ) 95,9 75 .3 B A
152 ~ T T 98 .7 81 WU
153 g7.0 ® .0 ) e
i5% 89,0 84 oG E
155 87.8 86 4
156 83.0 82 .0
_asy 83.0 L o e
158 87.0 68 o0
R ~15_59 A . 83_.0(1 _82 ol e i
160 T 87.8 86 o4
161 83.0 & L _
162 97 .0 8% 0
i3 98,1 & .0 o
T 14 10C.0 83 U
~ 16 1054k 67 o8 _
166 106.5 68 W0
161 99,1 83 .5
168 95,9 1 U6 <G
169 _ - . 83,0 1Us.L I e e e
170 73.9 1U3 WL
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171 70,0 L9 .0
172 75.2 85 5
173 T 83.0 82 .0
174 A 73,9 1U3 .0
178 84.0 106 .0
176 9549 106 .0
177 82.5 155.0
178 67.1 1550
7179 65.% 1305 - -
180 72,0 - 120,.0
181 69.0 116 .0
182 69,0 103 .0
183 73.9 143 .0
184 A 26 .6 99 .0
185 3%,0 9 .0
186 40,5 103.5
187 52,4 85 .5
188 62,0 R .0
189 86 .0 126 .0
190 88 .0 129.0 _
191 .31.0 13 .0
192 9,8 101 .0 _
193 26 .6 99 .0
194 A 100,9 9l .U
195 102.0 a,2
196 1u3,.S 86 ,U
197 103.0 8% 9 -
198 10C,.9 91 ,0
—TU16g A 9.0 iar.T T B -
200 100,0C 17,9
Z2C1 T03.T 95 L
202 102,0 %5 L0
203 93.0 1071
204 A 97,0 126,0
205 93,0 15.7 —
206" 99,5 115,0
207 8,0 115 .0
208 97,0 126 .0
209 A 93,0 1318
21C 94 0 138 .0
Z11 97.3 1237 -
212 36 .3 128 .U
Z13 93.0 137 <8
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TRRP *SYMAP -DATA.NY -72G~-B

1 43,5 129 .0
2 43,5 124 .0 -
3 45.5 123.5 -
4 24,5 106 .0 -
5 43.5 118.5
3 59.5 92 W
7 5645 “.
8 61.0 91 .0 T
g 54 .5 91 .5
i0 57.5 94 .5
11 49,0 108 .5
12 " 48 00 109 0
13 55.5 99 .5 . L
14 54.0 93 .5
51.0 99 .S L R
16 50.0 9% <5
17 81.0 129.0 _
18 94,5 49 .5
19 . : . 88.5 6U «5 L L _ o
20 90.0 52 .0 '
21 132.0 o4 .0 : o
22 101.5 2% ,5
23 101.5 48 .5
24 85.0 43 .C
25 85.0 45 o0
26 79.0 65 +0 -
27 86.0 68 .5
28 88.0 475 -
29 87.0 60 <5
3C 88.5 58 «5
31 98.5 47 o0
32 121.0 235
33 132.0 41 .5
- 34 Bl «D 4 IS T
35 88.5 53 .5
3% TIC.5 30
37 83.5 47 .S
K¢} 75.0 55 .5
39 75.0 CUBNG|
4C 108.0 LR
41 99.0 4w U
l'Z %-5 qs .5
43 102.5 19 .5
'Y ] 110.5 43T Eha
45 84 .5 61 .5
- g €2.0 &5 T T
47 80.0 70 .5
CY:] B8.5 1070
49 95.0 95 .5
TTTTsgT T T T 88,0 7420 - - - B T
51 4.0 92 .0
52 e A 97,5 Q1,0 T T T T e e e e .
53 92.5 86 o5
47 T 5750 870 T
5E 82.0 95 .0
I Y ann T T TeYes TR T . oo - T T o .
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57 8C.0 83 «5
58 66 .0 84 o5 _
59 a7.5 9% o5 ) - T
60 9,5 103.5
61 75.0 99 .5 - T
62 81.0 14 .0
63 63.5 81 .5
(1) 88.5 68 .0
65 84,5 68 o0 T
66 53,0 76 o0
67 §5.5 75 o5
68 33,0 71.5
69 61.0 83 5
70 53.0 67 ol
71 5,0 30 .5
72 62.5 88 .S
73 71.0 16U .0
74 49,5 54 .5
75 69.0 129 .5
76 81.0 1359.0
77 87.0 119.0
78" o 76.5 118 .0
79 ’“ 1.5 I - -
80 83.5 77 .5
81 81 .0 85 U
82 5645 77 .5
gy T T T (3: 144 82,5 - -
84 67.0 73 .0
85 8.5 68 U - -
86 B 7€ .0 12 .0
87 87,0 78 .0 -
88 85.0 65 «5
a9 13.0 2.5
-8 8245 7.0
31 79,5 78 .5 -
92 9,5 o4 U
93 87.5 68 .0
4 81,0 69 LU
) 83,5 80 .5
9€ 86,5 85 .5
a7 87.C (3 Y] - —
98 93,0 U .S
99’ ~90,5% 3.5
100 79.0 73 .0
TTUTICLT T T T 86,0 68 L * -
102 95.5 76 .S
TTTTTIO3T T “44 .0 “82.0 T o - .
104 97,5 51 .5
105 TTTTeE LS (N7
106 R 10C,5 LU
107 — - apatp - Gyg e e - e e e e = e
108 108,5 46 .5
B § ¢ ) T T TggLn &40 T ) T T
11 77.0 77 WL
111 73.0 77 .0
S B U 2 X 1" SR £ 3 : E e -
113 84,5 4 .C B B T T
114 84,5 5 T
11% 9C.5 83 .
R & U - ¥ A o B2 5 2
117 97.5 72 .5
i T B I ¢+ 7 P ¥ T T oo m T e e
119 C.C 61 ou
120 95.T LSO
121 1c3.C 45 U
- 122 . 44 .0 14 - T T - T -
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TRRP »SYM
1

AP-DATA.NY-72G-E

51.0

56.1
S1.7

84,1
43 .4

56.9
6C.6

W i Ojn &l N

56 .4
38.6

T0.4
54.3

63 .0

127.1

14 112.5 T
15 T4.1 e e e e e e e -
16 68.3

17 44 .5 _
18 79.0

13 72.0 . .
20 66 .0 -

21 o 68.0 e

22 55.C

23 " 63.0

24 11%.0

25 . M0 e e

“81.0
113.0

48.C
83.0

150
ic.0

22 41.C
—— 33 35.0 SR
14 47 .C
35 134.0
36 37.C - T
37 57.0
T3 - §6.0 - IR
33 e $6 .0 e i )
T T SE.0 R T T
—— 8 660
42 66«0
q3 97 .0
TR T TTTEE.D - T oTTTTT T
85 8C.C
T Re T T TR LR o “ T
47 95.0
48 2.0
89 54 .0
T 8@ T T 870D T T -
51 €8.0 e e

73.0
56.0

57.C




s7 3.0 -
58 o 57,0
59 89,0 o T
60 58,0
61 83,0 T - .
62 85,0
63 64.0 N
64 76.0
65 ) 83.0
66 47,0
67 " §3,0
68 7% .0
(] 53.0
70 54 .0
71 73.0 -
12 64 .0
73 : 39.0
7q M ’ 50.0
75 §7.0
76 . 47,0
77 . §7,0
78 87,0
79 41,0 S
8t . ’ 30,0
8l . 43,0
82 . © g7 .0
TR €4.0
84 72.0
85 79.0
86 98 .0
87 60,0
88 83.C
89 73.0
90 67.0
9Y t8.0
g2 87.0
53 TUZ.U
9y ) 9.0
95 57.C
96 67.0
97 87,.,U
98 82,0
93 T9 .U
100 9¢,0
10T - 73,0
102 : 64,0
103 3.0
104 78,0
1TS LR
106 60,0
107 71,0 T
108 59,0
169 73,0 " —
110 94 ,0
111 2.0
112 78, C
T Ea—— e oo gt g e e e e e e e
114 9C .0
——11s e ... 8500 e e e e et e e
116 ICc.0 - T
117 ~ _EB7.0 . e
118 81.0
119 121.0
12¢ 66 .0
121 . 60.0 3 L
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4.3 TRICON

TRICON is not available on the UNIVAC at this time. The use
of TRICON will be documented in an update to this manual.



5.0

PROGRAM LISTINGS

80



81

Long-Term Population Exposure Model (LPEM)

Subroutine Hierarchy

MAIN

POLUTE

I

SEARCH

MAIN:

I

DSPCTR

~ Reads program control parameters and input data.

Calls subroutine POLUTE and DSPCTR

POLUTE: -

at each receptor point.

Calls subroutine SEARCH.

DSPCTR:

exposed to various levels of annual mean concentration,

Computes a spatial average concentration and a population

Computes a spatially interpolated annual mean concentration

Computes a distribution of area and that of the population

weighted average concentration.

SEARCH: Finds the three monitoring stations nearest to each

receptor point.




IRRP ‘PG’EXP-LPEM

I ‘ COWHON IGSIU ﬂﬁmﬂmﬂﬁﬂi sEPS ﬁEB’ 300 ii Eﬂ ET200) +R ANK( 2000 »

2 1SITE(200+2)9 CMG( 200) sRPOPL (300 +2 Do AN T( 300) yDENST YI 300) sTAREA»TPOPL
3 Z+CFRQ( 3000 8) sF 13004 )s NOBS ¢CPOLU (30D Jo X0 OW » X IN CR N IN (R

4 DI ME NS TON mucsoohmpcnnsm-n-mmm«3un-zl-msuzm).mn.¢30
5 35021+ 08ST(S) SISITE (2O +2)

6 DIMENSION IDRSA( 3000 2)

7 DIM_‘S_O'T‘VG—T—_DFE'—TﬁEN 0N (10 K VA UL ]

8 c - L

) c — sromsc FOR WEAN coucmmnrors FOR AL VEARS.

10 DIMENSION CN (20 +10) -

i1 DLFME NS TON TITLEl 13)

12 COMMON MNOCE (100} X( m-mm.v( M1 M)e Pl IT+1 M e OUNTN NPOIST

13 N

14 mnImymmﬁmhsmesmmuamasﬁzhmu

513 . (PSS - L e 10

1 ¢ L

17 T

18 c - S
TS T , EXPLTNTTI'UN—U'FWIS

20 c AGSTD = AIR GQUALITY STANDARD ( ANY WINIT)

—— 21—  RRECEP = NU0. OF REGEPIOR POTMS (& 1)

22 c NHOUR = SAMPLING INTERVAL IN HQ@RS (1 OR ,z_qg_ L ]
—23 € - NS ITES = NO, OF AIR MONITORING STATIONS (GE 3) WITH DAT A i
24 c NMONT = NO, OF AIR MONITORING STATIONS WITH COINATES(CE. NMONT).

75 C NYEAR .—N'D'_OT‘?E'ER—‘TO'W—I‘LE: {EACH YEAR yU ST HAVE BOTH POPLATI

26 c o ~ ON AND AIR QUA LITY!:DATA) (E 1) _ )

27 c SYEAR .= INITI AL VEAR

28 c DELYR = INCREMENTAL Y EAR .

239 C —NTIFE = NO. OF TIME CATEGORES SUMH AS WEEKDAY IND WEEKEND (1 T0

30 c -8y

3T T WSA = NUO, OF REGIONALSTAT]STICAL FREAS IN WAL GT CURFENT OR PRO

32 c . . =JECTED POPULATION STATISTICS ARE AVAI MLE ( E.11)

33 T Wt—mmmm D ELIERY (

34 C - 1T0o .

35 T NOBS m. FaGev E'la'rroa- ANNU\L OUR

36 C LY CONCENTRATION PERCENTILI STATISTES .

37 T “XTOoW = Luummm

38 c XINCR = INCREMENTAL VA IUE FOR OIST R BUTIONS

39 —T NIRCR -ms




40

C

§1 C i o
42 C EXPLANAT ION OF INPUT DATA

43 C 7

- 44 C AREA(I) = AREA OF EACH RSA INSG. ML,

95 (o POPCRT I +J ) -TUBPOW
48 o - RSA IN 1970 OR OTHER CENCUS YE R

a7 T IRECEPTIHJY = RECEPTOR ITUDEN I TATION NUTFBER

88 c RECEP (Ie+J) = X-Y COORODINATE OF EAGI RECEPTOR _—

59 (o IRSA Ty JYT = WWWDWA

50 c - ISITE(T) = AIR MONITORING STATION I.D. NUMEBER

51 C SITE (IvJ) = X-Y COORDINATE & EACH STATION ,

52 C POPL {IsJ) = TOTAL POPULATI 08 AND TOT A EMPLDYMENT AT EACH RSA

53 C IN EACH YEAR

54 c ‘

55 c : _

- 56 . € — N HEN PENALTY DISTAN(E IS USED {NPDIST=1) THE FOU.WING

5{ C ARE REGQUIRED -

58 C MOUNTN = NO. OF. GEOGRAPHICM. B#RRIB?S TO BE INO.tDED IN e
— 53 C SPAT AL INTERPOL AT ION -

60 o4 MNODE{ I} = NO. OF NOIES USED TO APRROXIMATE LOCATION OF EACH

61 C GEOGRAPHIC A. B8 ARRT ER '

62 C X¢ I»J) AND Y(IsJ) = X AND ¥ GO ROIMTES OF J-TH MJ!I-: OF I—TH

63 C “MOUNTAIN

&4 [ Pt BJ) = PENALTY DISTANCE ASSIGVED TO THE JTH. NCDE OF I-TH

&5 T ) HOUNIAIN. :

66 C

67 C

68 - NT =0 . .

[5%°§ Cs*%x 3¢ 3% #t?t tttttt#tttttttt.tttttttt ¢ & & % tt B% % X% 36 5 ¥ % 2% Bk & X% 3% X

70 RE ADIS5+216 MM TITLE( 1) -1:1-13)

71 216 FORRATTI3AEG)

12 100 FORMAT (1H1+25X s13A6/7.//)

73 EMG-ZlﬂTNmmmmmu’umeaWEKR-SYEAR.
74 3DELYRe AGSTDyNPEIST

75 ZIU FORFNATIBIS «3IFI . v IS ] »

76 RE AD (592113XLOUWs XINCRe NINCR

T7T ZIT FORFRATUZFITU. O I5Y —

18 200 FORMAYT (5Xe SHNRECEP = oI S» 3X eE HNRS A :015'3x-7HN4(NT S0 IS 3 Xe HNS ITES.

13

I = BHe3 X IHNPDPI Syl 30 A5/ ¢5Xs RNYEAR ST 525X




80

2. 7HSYEAR =oF 8. 1 SXsTHOE YR =oF G 1o X o7 HAGSTD =sF 7 /) -

BL
82 IF(NPDIST.EQ.0160 T0:1111 . . ,
v 1 OUNT -muom Je =1+ MOUNTIN)
84 1001 FORMAT X2y 2013) - ‘
8% ' B0 33 I=1.MOUNTN
86 MND=MNOD E( I}
B7 D0- 32 =1I+NRD
- 88 READ15+2001) X (I edJ)de Y( IthP!IoJ)

——— B3 ZOUY FURNATI3F8.ZY

. a0 Pt I:J):J.D. * P(Io.u
gl 3z TONTINUE —
- 92 33 CONT INUE
93 I I CORTINUE - _ R
94 WR ITE (s.unnnn.t:( D-I:J.-IS) :
95 - y N B D il .
96 + AGSTD _
97 : W IOETE 2157 . .
98 215 FORMAT(2Xs v CHARACTERISTICS & STATISTICA AREAS'Y A R
99 DU TU = LyNRSK :
100 CEAIS S RS A BBV X LSS EIERELE L EIS RS BE ES IS 2% 6 0 ““c;“tt‘yt 2 2 2T &
101 T READ(S 22 Z0TVIDRS AT Y JJsJ=1s27 » AREA (L Ts POP NTU Xv Jl od L+4 1
102 220 FORMAT (2I10+10XeSF1 0 2) ’ ‘ : -
I03 TU CONT INUE ) =
101} Cttt#ttttttttt 2ESL LSS LS ELE 2LV ERE S SR E & S 2% tt t 4 #t‘#tt X $E ¥ ¥ ## 2K 3& §
105 — DU 20 I = P NRECEP
1a6 "READ(54230) (IRECEP( Ir J)ed=142)y (REE PP (I.J Je J:la Zl
107 aume.z:
108 20 CONT INWE
109 C_TOttttttttlt'ttt#ttttttttttttttt‘t“#t“#t" % ﬂttt*ﬂ#t ¥ 35 & “O# *
110 ' RE AD(59240) (LIRS A{ I) *I =1 »NRS A) -
I1T 290 FORNATITIB IS 1Y
112 DO 11 I=1¢NRSA’
TI3 W ITEChe 2257 1 uum“fxrz—rnrn—nmmn
114 11y
II5 4 FURWWWA “'oFG. ZcS(v .
116 3I*SUBPOP AvrBeCoeD tIN 3) = Se8F 7. 1» BX»* FE(EPTORS FER SA = ':13
P Y P 9
118 11 CONTINWE )
119 DO 30 T = 17 NNMONY B




RE AD(59250) (ISITE(I wdv J=1v 2) o{SITE T s Je & 1Is 2)

120
121 "250 FORNAT (2I10,2F10.2)
122 30 CONT INUE
123 C
124 cC — READ ME AN CON(ENTRATIONS FOR ILL YERS L
125 Ct #gt; t;t*tt Ot.ttttttt't“ttttttttit 5 5% 3% $¢ tt » tt #ttt tt ‘t tt % % #* #t#
126 DO 38 I=1eNSITES :
127 ‘ READ(S 25T IINS TEsKS T B¢ (T HFJNSITE Wi ET NYHF)
128 257  FORMAT (21IS +7 F1 0. 2)
123 35 CONT INLE
130 c e . L ' - '
131 c END TIME. INDEP ENDENT INPUT DATA AND START YEAR L P
132 c ' : '
133 Y AR = SYE AR
134 WR ITE (69100 I(TITLEC I sT =141 3 I
135 WTFE{Gv?UDDNREL‘EP-NRfA-NHONT' NSITFSvNPOPL'NYEhRsSYEIR-Dﬂ.YR-
136 + AQSTD. _ _ .
137 ~WRITE t8v265i VEAR ' T - '
138 265 FORMAT (20Xy * POPULATION DATA - TOTAL POPULATI(N AND ALL WORKERS B
133 3Y WORK PLACGE (% F8. I H 177)
140 DO 50 I=1vNRSA. :
141 Cttstttatt#tttt'tttttt‘ttttttttt‘ttt”#ttttttt““tt#tt‘#t"#“”#t#
142 _ READ {5¢260) IIDRSA(I-J)-J:Q'Z)- PP LUIy J)yd = 10 2)
1433 260 FORMAT(2I1U0s X 10,01 '
184 A WRITE (6+275) Iv(I[RSAU.-Jh\tloZ)'(POFL (I-J):J::bZ)
145 275 FORMAT (1X9"NOe= *+ IS 92Xy *SA= *s ZL 69 DXy "TOT AL P (P o= *¢ F1 0. O» 10Xe “ALL
145 3 _WNKRS . BY' ¢’ NK-PLACE:%Flﬂ. o) '
147 58 CONT INUE
148 WR ITE(Gr 100) (TITLE (K)o K= 19 13)
143 WR O E(Gr iﬁmNREE?vNRSAoNHONY.ﬁITES-NPOPL'NYEARvSYEﬁR-Dﬂ.YRv
150 + AQGSTD
TI5T WR ITET & 2457 :
‘ 182 [of *2E 35 38 &% ttt‘tttt*ttt#t#ttt‘ttttt“tttttt'.tt » ‘ﬁtttt SE 25 5% 3% 3% ¥E 2%
153 Q’S‘FU‘R‘H‘ATT?‘UX“TIR‘H‘UN‘D‘O‘R‘N‘G"ST‘M‘E‘NY'II) , '
154 DO. 31 K=1sNMONT
155 WR IT'ET 6e 25 35) K.(stn:(mn.::i‘:‘!“‘l‘sncrmanan-z» ,
156 255 FORMAT {(2X »GHNGe =v IG o5 Xs *STATI 0N NOo =* s2T5+10Xs*X-Y M R OINATE = %
157 TS & 10T : '
158 - 31 - CONT INWE

153

WRITE T6sI0TTIICH I 11-1’133




160 ‘ HRITE(GOZDO)NREEPvNRSMNHONTvNSITESQNPOPLlNYEN!vS\'EIR'DELYR'

I61 ' — ¥ AQS WO
162 : WRITE (6+285) . '
163 Z65 FORMATY lsm'ﬁ:u—:PTOR SPECIFIOﬁION DATA'//i
168 ~ TAREA =0. ' ‘ -
165 Cessesss -~ WRITE NUMNEER OF REEPTORS ON HIE 3. essrssnss
166 WR ITEC 92 1D1)NRECEP . '
1o/ D0 60 I= L NRE CEP
168 ‘  KRSA = IREGEP(Iel). .
169 NN = IRSACKRSA)
170 '  F (NN,LEO) GO TO 60
171 61 AWT(I) = AREA(KRSAI/NN
172 RPOPL(Ir 1) = POPL{KRSA 1)/ W
73 RPOPL{Is 27 = POPLUKRSA o237 W
174 .TAREA = TAREA + AWTL.D
175 ' WR T E(6r 295TIr (TREE Pl D JleJ L 92 Ve RE:EP(I-J)-J:LZ)-(R’(PL(I-J)-
176 3 U=1le2) WANT (X)) ‘
_‘Tﬂ‘—-ir—?ﬁﬁmmﬂm?r NOe = % A G SKs"X-¥ DORD =V s2F7 o2
178 3 5Xe TPOPL - WKRPL % H = +2F8 D vS5Xe AE A = oF 8 2) ~ >
d 3 :
180 c*unnn:& HRITE POPULATION DENSITIES ON FILE o .. SEIEE ISR
I38L FAWT (I Y. EQ.,UJG0 10539 R ~
182 O=RPOPL{Iv1)/ANT(I) e o
I8 T WRITE(»102) DAREEPI T Ul Eoz Te I YE AR
1lg4 59 CONTINLE - .
~185 B0 CONTINUE
186 . WR WECGr 100 (TITLE(I Je =10 13)
T87 C
188 DO 739 J=1#NYEAR
I89 T YWEJ VSYEARHJ-1 J*FIE R
180 STAAVG tJI=0. :
13T — RVAL D TJI=T ) 4
1g2 79 CONT INUE -~ -
133 : Wﬂm J ]
1gg ' 314 FORMAT(//5aX+* RIR QUA ITY MONLTORING DATA"II- mxo 'YEAR 2 e/ 934X e
IS5 —IF 0077
136 - DO 80 I=1sNMONT - .
197 R0
198 . g0 81 NY =1,sNYE AR

- 4133 IFTCHT I+ NY J. EG .U WTU BI T Ut e




K=1.

2c0
Z0T STAAVGINYT SSTAAV G(NY I+ (H (TN YY)
202 KVAL ID(NY) K VALI DONY )+ 1
203 ST CONTINUE
204 T IFtKeEQe 1) WRITE(Ge315) Io (ISITE (Tod)de L 19 2) s
205 1 TCHUTSNYT N Y= T RV ERRT.
208 80 CONT INUE
<Uy U0 84 NYZ1sNYE AR :
208 srmvsmn:sunvcmn/wu_mmv: : o
209 32 CONTINUE
210 315 FORMAT(2Xs I3 93Xe *STe ID NQOe = Yo ZL 5¢ 5X #7 F1 Co 1)
Z11 W I El G 313V (STAAVGINY 1# NY =L +N YE AR)
212 313 FonnAnscnnx.-snr IDN AVERAGE -'.10x.7r10.2:
Z13 B0 50 NYZI.NYE AR
214 C *+PUT SITE snrrsncs ON FLLE 7 # . .
Zi5 WR DET v IO KVALID (N Y)
216 101 FORMAT(I3)
217 DO &1 I=1+NMONT - :
218 CME( I) CHEIeNY) - - 3
713 IFICNG(I). 6T O IWRITH o mznma b 4) '(SITE (i N ».::1. 2y sI+Y EAR
220 102 FORMAT (3F10.2¢ I1 Qv F1L G 1)
Z71 41 CONTINGE
222 c START COMPUTING PERCENTILE CONCENT RTION AT EA(H RECEPTOR BY
273 C US ING AN INT ERPOLATION rorrnuu
224 c
225 HHITE(G! 10 U) (TITLE Ll 1”19 15}
226 WR ITE( SvZDO)NREEP-NRSAcNMONT-NSITSvNPOPLcNYEAR-SYEﬁR'DELYR:
el + AGSTOD
228 Wi ITE( 6¢ 325) YE AR
<729 325  FORPAY (20Xe YINTERPOLATED - EXTERPOLKTED C(N(EN'
230 "3 YRATIONS AT RECEPTOR SITES®s Xs6H EAR =9 F7 1)
31 CALL POLUT L ‘
232 [ : . )
235 C iR .
234 c START POPULATION CLASS LOOP
£ 3D C . B - .
238 c POPULATION CLASS =1 FOR TOTA. POPULATION

Z 37 C POPULATION CLASS Z FOR SGIUJE AE POPFULATIIN

238

c.
T

{

POPULATION CLASS 3 FOR BLIERLY POPULATIN

o

<33

— POPULCATION CLASS ¥ FOR WNWVHITE POPUCATIIN




POPULATION CLAS " ALL WORKERS BY RESIDEN CE

240 c S=5 _

2581 (o POPULATION CLASS = ¢ AL ONUOKERS BY RBBIDEN CE

242 c POPULATION CLASS = 7 ALL WORKERS BY WORK R ACE

283 o 3 '

. 244 8 M=MINO (7 sNPOPL) !

2465 ; D0 90 NP = 1M - ]

286 TPOPL = G- , j

207 w 95 1T = I'NRE PP 5

288 K = IRECEP(I 1) {

Z589 TDTALP = RPOPL U »1)

250 G0 Yo (91!92'93'95'97|$0991le ;

Z5I1 D § ENSTY T = YOTAP !

252 G0 T0 9% i

253 g2 . TENSTY (1) = TOTAP » PO ENY KX V7 1I00. » :

2%4 G0 Y0 96 .

255 33 ENSTY (1) = TOT AP = PO. mn«.zumo.

256 _ 60.T0 %

257 34 ENSTY (1) = ToT AP th’mT(KrS)Ilm. :

258 ' 60.T0 % - &

259 37 DENSTY (I)JOIALP:POP(NT(K.M?].(D. '

280 ' GO TO 96

ZeI gg ENSTY T I=TOTALP o( 1un.—P PN’ & 17100

2g2 ' 60. 70 96 B

263 39 ENSTY (T )=RPOPLI I» 2)

264 36 TPOPL = TPOPL + [ENSTY )

Z 65 95 CONTINUE

266 WRITE GelOOI(TITLE( I)sX =241 3)
—W—*mmmmﬂmmfmwsvsmmum.

268 + AQSTD . . _

269 ~ WRITE 33457 YE R NPy TP P L TAE A — :

270 335 . FORMAT 20X 5" EXPOSURE DISTRIBUTIDNS FOR *s6HYEAR = F8ele¢3 %

27 3 GHPUPL CL S 1293 % HIPUPL S FIL SJGTHT-NTB

272 3 3HA =eF10. /7).

279 : CALL USSP

274 90 CONTINUE

V4 4] TEAK = TEAK + [ELTR .

276 40 CONT INUE _

& 8 W JTET O AUUT (Y LTLE (L 30 1~ 10 15

2178 sTopP

2Ty 'WVULWE




280

COMMON AQST4vaRECE.I’ N MONT +E PS R EC EP (3!:0 v2 )¢ 06 IT E( 200) »R ANK{ 200) »

281 ISITE(Z2TG 2 ¥y CHGI Y RPOPL (3T 9214 AT YeDENSTY( 300) »TAREA»TPOPL
282 2CFRQU 3000 8) oF tzou.q).uoas-cpow(3mhnm.xmm.nmm ,
283 OIMENSION ST Z)sR(2) , ‘ Fo 13
284 ~ DIMENSTION SS (22+ CORD (22v CORD 10 2) »XS{ 20 0) »YS|( 200) X N 10'v100 }s YN €10 FO 1y
285 1 1007 FO 14
286 COMMON" MNOII umx.mmunm.vtm-lmnptmolmh lOUNTN'NPDIST ’ FO " 15
Z387 DIFENSION XX (1 G I0UF sy YT 101007 FO 17
2¢8 DIMENSION XM (3Q0)eYM (3 M) _ _ L <
289 WALDD 0 . .
290 D0 10 I=1eNMONT. ‘ o
291 XMI{II=SITE @ 1)
292 YMIII=SITE 0 92}
2393 I0 CONT INUE .
294 Corssss s s WRITE NUMBER REC BPTORS ON FIIE 8o . ETEEEE T AL 0T 4 2%
235 WR ITE( 8 ICDONRECEP : :
236 101 FORMAT{I3) _ o S
Z97 DU ZU =Ly NREC EP N . i i '
298 R RECEPEIN) : o - 3.
295 YR=RECEPIN+2]J
- 300 R{1) =XR FO 26
301 R(Z2) VR FO 27
302 .IFlNPDIST.Ea.oxgo T0 1n1 FO 28
303 T DO (I =1 »HOUNTN) IF 29
304 ' DO 19999 I=1+MOUNTN ’ 29
305 MNDEMNODECT) ~F0O 1 3D
306 Cc _ DO(J-=1 yMND) , IF 1
307 DO 19998 J=1sMND - Kyl
3cs8 CORD (11=X( Iv J) FO 2 X
303 TCORD ZIEY( v ) FO 2 33
310 CALL TRNSLT( CORD vR+CORD1) FO 2 34
31T XXTI+JIZCORDIT ) F0O 2 35
312 ~ YY{I+J)=CORD1(2) FO 2 36
313 C — END DO IF 1 37
314 19938  CONT INUE 37
315 C END DO IF 38
"316 13939 CONT INUE ~ L 38
3IT ITIT  CTUNTINGE FO 39
318 DO. 30 I=1sNMONT

213

—CHECK= CHETI)




320 IFtCHE CK) 51 ¢51s 52
32T 5T DIST S JEID
322 6 TO 53
323 52 X0 BI=XMIXI}-XR
324 YD IST= YN(I)-YR . . N
325 DIST:SGRT!XD'IST*XDIST*YDISTOYD ST
326 C INSERT 6 :
327 F (NPD IS T. EQ.D Gﬁo 112 T R 88
328 SC1YXMLE) L . FO 89
329 SWIELIF =0
330 ~ CALL. TRNSLT(SeResSS) FO 51
331 C AFTER ROTATION VHE STATION POLN IS ON TH X ooua.E FRIHE AxIs FO 52
332 XS(IJ=pIST - FO 53
333 YS{I -0 o FO. s
334 C FIND THE COORDINATE OF Encn MUNTAN NODE IN TH Dwa.E MR IMED SYSTEM FO 55
335 THEVAS ATANZ(SS (21955 (1 1) FO 56
336 c " DO(J=1 +MOUNTN)- 5 IF 57
337 D0 19997 J=1, yMOUNTN - ‘ 57
338 MND=MNODEtJ): - . FO 1 58 3
339 o DOTK=X ¢+MND ¥ : g - F1 59
340 ' DO 19996 K=-1sMND ' 59
3T xutdﬁmmm THETAY FO 2 €0
342 - YNCEJI 9K I==X XU Js K} oS IN(THETA )fYYU-KIth(THEI’A) 2 @
353 C — _ END DO IFr 1 62
344 - 19995  CONTINUE ~ : 2
345 C END DO ‘ _IF 63
346 13937 CONT INUE 63
‘——.iTﬂ——t_Tm'FETRmNTTWNODE S ON THE X DOUB LE PRIHZ AXIS . mo ETWFO 64
348 C STATION AND RECEPTOR POINTS FO - 65
359 ¢ DPOCI=IHOUNTNT ] yig (33
350 " N0 13839 J=1+MOUNTN - 66 -
351 — HMND=PNUDETJY FO 1 &7
352 c . DOULK=1+MND) ‘ - IF 1 68
353 ~ D0 193 % K=I+HND : ' . 68
354 c a TFUYNCJIK) EGa Do B AND. XN W K Do IE DIST .Am.xm.x,m G Te 00) IF 2 68
355 S A €9
356 * YN(JeK), EG.D D.AND XN Je K) & Eo O ST .AND.XN(J .K )e 6T « 0o 0 .. 69
<57 T Y GO T W 69
358 ° : 60 TO 13932 _ . .- 69
359 1999 T CONTINUE™ e T T T T R Ca 69




-

i

360

(I[ST:DIST*P( N lO

Jol
362

T 363 19953 UONTINLE

C ’ END IF: )
19932 - . CONTINUE -

"3

364 C:  END DO IF
365 I939%  CORTINUE —
366 N END DO ¥
367 1999% CONT INUE

368 C TEST WHETHER THE STATION-RE EPTOR LINE C FDSS ANY HwNI’AIN IEGION . FO
369 C D0 {J =1 «HOUNTR) ' IF
370 DO.-19990 J=1 ¢MOUNTN

371 MIMNODE Wi-1 " FO
372 c . DO(K =1 +M1) - IF
373 D0 19889 KA M1 - » -

374 e TF AXN(JIoK) EQo XN (J oK 413) " : . - IF
375 FOXNTIHKTEQXNWK+11) GO0 1 B8 '

376 - '60.T0 19887

377 19986, CONT INUE 4 - — .

378 c T IF (XN{JeK) oLEe XS (1)) . IF -2
373 FIXNTH K LS 600 138 '

380 GO TO 19984

382 ~C ) IF. NN(J.K)‘YN(J-K*I)-LT.D.U) IF
383 i IF. NN(J!K)‘YN(IK*I)-LT.U.U) G0 10 19980

384 -60: TO 19381

385 193980 CONTINUE

386 PENLP(JoK )+ (P (UK 4 ) P( ..b K))s BBS({YN (J o)) I( ABSUYN (J WX }) FO !
—387 *A BSTYN(Je

388 1 , K+ 1)) FO
389 DISTOIST+PENL FO
390 c , END IF . Ir
391 19981 CONTINUE

392 13982 CONTINUE

3393 C END IF IF
394 '1998% ,CONTINUE

—395 19985 . CONTINUE

SRR EE R R LR L EE LR R EEE EECE R R PECEEEE

396 c . EBLSE :
35T S0 TU 193838

398 19987 CONTINUE - . '

399 IF 86

T IFTYNUIsKISYNTU & ¢ 1) LT 5 O)




400 _ TFAYNCJoKI*YN( & K 1) L Te (L 0O) GO TO 19977

85
501 ‘ 60 Y0 19378 86
4 02 19977 . CONTINUE 86 -
03 : SLOPE= tYN( & N—YN(&K*D)/(XN(J:K)—XN( Je K+ 1)) o 87
4 04 -~ C "IF (SLOPE «NE. Os 0) : IF 88
§05 I SLOPE.NE. G ©Y GO TO 1997'+ a8
406 60 TO 19975 88
g 07 199711'——‘—"CUNTINIE 88
508 B XINTCP_XN( J K)-—YNJ- Ky/SWPE ; " FO 839
——TUB—‘“C—————IF‘(XTNTCFTETSTITTW—X’WCP. Gl 001 - IF 90
410 IF IXINTCPeLE oXS{I) AND XINTCP. GT D0) G TO 189971 QD
g I R 60. 10 18972 qQ .
812 = 19971 CONT INUE , D0
713 i PENCZPU K ) (FUR 1)—P(JvK))*ABS( _—U;K))/(ABS(YNU.KFO q
4 14 ' * ) +ABSLYN(Je _ . L ql
515 T K+17)) ] FO a
4 16 : ' . DISTDIST+PENL : ) : FO 2
417 Cc . END W ) ' ! ) Ir 93 ©
418 18972 : , CONT INUE o . - 93 .
419 13873 CONT INUL : : 93
420 c ‘ _END IF ‘ » A _ : IF - 9%
5271 19975 CONTINUE o9
422 19976, CONTINUE . _ ’ oy
%23 T T END IF Ir 95
424 19878 4 CONTINUE 95
4z 19373 CONTINUE , - . - 95
426 C . END IF - . , o - - IF 96
428 c END DO A o ST IF a7
429 ~199879 CONTINUE: B, — a7
4 30 c END DO - IF . a8
43— I999U CONTINUE— ( 98
4 32 ) 2112 CONT INWE FO 99
33 IF (NeRE.IT 60 7O 53
434 " MVALID SMVALID+ 1’
T35 53 RANKTIF=DIST

43 - . NSTE(D=I

438~ - IFIN.NE.1).60 TO 93 . ' SR
L2 S T WR ITET&y 1907 MVALID -




, -

480 190 FORMAT(5Xs *NO. OF VALID #0 NLTORING: S VATI ONS= % It /)

G L . 99 CALL SEARCH
LY. ¥ D =0.
G 43 . . 0.
844 . - DO S50 Kz=1s3 ~ s o N
5§45 — FENSTITE(K):
~ 86 = D=RANK(K) o , 3
a7 IFID.LT.EPSY GO TO 55
418 FWT= 1. /Dss2
%589 D =ID+FuT
450  TCSTC+FUTe CMGI M)
g 51 50 CONT INUE :
8§52 CPOLUINY=TC/TD
553 @ Y0 &0 A i ‘ N
. 4 54 - 55 . CPOLU(N) =CMG (M) : : L R
— 85 U0 CONTINUE _
%56 _ . WRITE(Ge110) (TIRECEP{Ns J) »J=12), CPALUIN) ' '
57 XTI TETE PUY RECEPTOR STATISTICS OV FIL € 8. osessssssose & B
458 WR ITE( 8 102} u’oLU(N)-(RE(iP(N.J)-J:chx.N.vsm - S
553 I0Z FORMAT(3F10. 2v 11 0y F1 . 1) =
4 60 110 FORMAT 2 X» 'REL‘EPT NOe =*e2T5+1X, F1L 1)
561 20 CONTINUE : ) .
462 _ RETURN o o 7
5E3 E : S e
4 64 , SUBROUTINE TRNSLT{ CORD 1» ORIC INsCORIZ )
465 “DIMENSTION CORDI(2)+0RL GEN(2)+C RD2Z 2
466 " D0 100 I=1+2
467 conozu):coamtn-omsmu)
5€8 100  CONT INUE
5639 . RE TURN
470 © SUBROUTINE SEARCH
T T1. ‘ COMMON AQSTD.NREEP.NHONT.EPS.RECEPtsm-z h!GITE(ZOU) aRANK(ZDO)v
472 1SITEC(200 92) s CMG( 200) sRPOPL (300 +2 )9 AW TC 300) +DENST Y( 300) »T AREA T POPL
313 ’ 2+CFRGU 30 0r 8) oF (3009’!):N08$.CPOLU (3CDDIIOH|X]NU'\"NINCR’
474 , M=NMONT-1 .
5175 DO 100 I=1I+H
476 o K= 1 - )
GIT — DU I00 J=KsNFORT
%78 IF (RANK(I)~RANK(JS) )} 10 G 100 10

573 T — SURT. rﬂmmmmmxmm




i
|
4 80 10 ADJUST =RANK( I) §
TEI S RARRTI J=RANK {J] f
482 RANK(JI= ADJUST ;’
583 c ORDER THE MONITORING STATION NUMBE S ACORDING LY - }
484 FAJUST =NSITE (X ) )
585 NS IWE( IV =NSITE (J) :
4 g6 NS ITE(J) =T AJUST
487 mcr CONT INLE
. 488 fE TURN ' ) L -
589 SUBROUTINE DSP CTR
440 COMMON / LUPLCM /7 LUPLT L
591 COMMON -~ AGSTDsNRECEP sNMONT sEPS sREC P (30D +2 Jo \6 IJ E{ 200) sR ANK{ 2000 »
4 92 1SITE(200+21s CH 6L 200) vRPOPL (300 »2 )y A4 T( 30 0) +DENST Y{ 300) »T AR EA»T PO PL : :
793 z.crua(mlT—S'ﬁDqumnn.w.xmmm ' :
4 o4 DIME NS ION DT HR (8 0) o , . ‘ ' -
535 D0 25 I=1sNINCR .
536 DT HR(I 1= XLOW +X IN CR#( NI NCR- T}
5g7 Z5 CONTINIE . . g : .
438 WR ITE( 6¢.215) - S ?
599 yaig.1 ronﬂmmu XPOSURE DISTRIBUTIONS °7)
500 . WRIE(Gr214) .
SOT 2% FORWMBWWWEWW_‘—'—_
sg02 - ¢ AMT(I) = AREA OF RE EPTOR I o
503 T DENSTY{YT = POPULAT]DN OF RECEFTOR U
5 04 AQS =D .
505 POS, D .
506 PS AR =(Q. , e
507 PSPP = U, . \
508 AREAVG = O,
509 ~POPAVG = U,
510 i 10 CONT INUE )
511 PIHR = DIHR(I)'IXINCR
512 WR ITE( 69 21 9) -
513 2T9 WRWWW
514 117 X» "ARE A" +12X »* POPULATION®) .
515 [ END INITVIALIZATION AND START D+ LOU’
516 . DO 20 J =1 sNINCR A
o117 DR = U
‘518 pP=0 .

— 513 €  END INITIALIZATION AND STARY REEPTOR D OP




520 U0 §0 IELNRECEP

522 34 CHEK=CPOLU @ )=-DTHR({J ).

523 mmlollzo@

524 41 SIGN = 0. - )
575 . GO TU &3 -

526 42 SIGN = 1. .

Y4 T3 DA ="UR +316N"T'T|I| L[l .

528 DP = DP +SIGN s DENSTY(L D -

529 AT CONTINUE B

$ 30 DELC. = PTHR = DTHR(J)

—*FI_*___W—WA

. 532 DSPP = DP/TPOPL

533 ASPC. = DSAR - PSAR A . —

534 “PSPC = DSPP - PSPP S -

535 AAS = AGS * U. 5+ (DSARFPSRIs ELT '

536 PGS = PGS + D.SNDSPP*PSPP)OIELC

537 PSAR = DSAR N o .

s38  PSPP = DSPP S . : : - 9

333 PTRAHR = DTHRUJY

540 WR. ITE{ 6¢ 220) DTHR(J Je (S AR +DSPPe ISFC P SP C
—_STFI——ZZ'U‘—FD‘RPI‘IT‘(TX_FZ'UT“WZUJ&-/)

542 20 CONT INUE :

553 (o

544 c . END RE(EPTOR 'LOOP .

545 T _

546 Do 30 I:lvNRECEP A :

547 “POPAVG PUPAVE + CPOLUT IVSDENSTW ID

548 "AREAVG ARE-AVG -+ CPOLU{ I)sAUT (I}

569 3T CONT INUE

550 o, AQS = AQS+DTHRI(NINCR}

Jdi PAS = PUSH#UTHRININCRY

552 POPAVG = POPAVG/TPOPL S

553 MREAVG = ARE AVG/TARE A . . R

554 WR ITE( 6+ 24 0) AREAVG

555 WR ITEC 6 Z50TPOPAVG 4

556 240 FORMAT(/20Xs *SPATIAL AVERACGE C ON CENT mTIm Z%F10 @

587 250 ronmumnwmmﬁﬁ)

558 RE TURN-

559

END
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Short-Term Population Exposure Model (SPEM)

Subroutine Hiera}chy

HAIN
[ | — I 1
FRQNCY RISKDN DSPCTR RSPCTR
[ 1
SEARCH TRNSLT

MAIN: Reads program control parameters and input data. -Calls
subroutines FRQNCY, RISKDN, DSPCTR, and RSPCTR.

FRQNCY: Computer interpolated percentile concentratiohé at eéch
receptor point.

Calls subroutine SEARCH.
- Calls TRNSLT too Qhen geographical barriers are used.

RISKDN:  Computes risk frequencies at each receptor point for
concentration thresholds equal to 1, 2, 3, and 4 times
the air quality standard.

DSPCTR:  Computes a distribution of area énd that of the popu]ation‘
exposed to various levels of percentile concentration at
the 50th, 90th, and 99th percentiles.

Computes both spatial average and population weighted average
concentrations at the 50th, 90th, and 99fh percenti]es..

RSPCTR: Computes a distribution of area and that of the population

exposed above the air quality standard at various percentages
of the time. Computes the spatial average and the population

weighted averagz of risk frequencies.
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(Continued)

SEARCH:

TRNSLT:

Finds the three monitoring stations nearest to each
receptor point. |
Translates the coordinate origiq to a given receptor

point.



TR RP sP OP EX P, SP EM

COMMON AGSTDsNRECEP +NMONTIEPSsRECEP (300 #2 o NS 1T E{ 200) +R ANK{ 2000 »

1
2 1SITEC200¢2)e CMF( 200v 8) yRPOPL (3D e2)e AWT(-300) +DENSTY{ 300) s TAR EA s TPO.
3 ZPLsCFRG(30098) oF (300 +4 )9 NOBS» XLOWe XINCRe NINCR#PILLE (8} .
4 ) DIHENSION AREA (300)y POPCNT{ 30 0s 4) »I FECEP( 300 2) +I RS At 3:30) WPOPLL 21 -
5 35 2)sTITLE. (L3) s10BS( Q)Y SJISITE (200 v2)r IDRSA (300 52)
6 COMMON MNODE (100)vX{ 10+100)sY( 10s100)e P( 1N 9100 }» MUNTNNPDIST.
7 DATA ro&smno.swwzam.zma 365-261-1134/ i
8 EPS = 1l.E-1D
3 c
10 c
i1 C
12 C . EXPLANATION OF PARAMETE RS
13 C AGSTD = AIR QUALITY STANDARD ( ANY UNITJ .
14 c " NRECEP = NO. OF RECEPTOR POINTS (((E 1) . -
i5 C NHOUR = SAMPLING YERVAL IN HOURS (1 OR 2 §)
16 c NMONT = NOo OF AIR MONITORING STATIONS (GFE. 3
17 C NS ITES = NO. OF STATIDNS WITH DATA i o
18 c NYEAR = NO« OF YEARS TO ANMLIZ (EACH YEAR MUST HAVE BO TH POPLATI 2
139 C ON AND AIR QUAUTY DATAY (& .1)
20 c SYEAR = INITIAL YEAR
Z1 C DELYR .= INCREMEAL YEAR A
22 c NT IME' = .NO. OF TIME CATEGORES SUXH AS u-:EquY MD HEEKEND (1 70O
X C (9] ;
24 c NRSA = NO, OF REGIONAt STATISTICAL AREAS IN WHIQ1 CURFE OR PRO
25 C _ =JE WEWF'WWW'WTI’BIF {&E 11
26 c NPOPL .= NO. OF POPULATION CLASS SWCH AS scamL IGE MND ELIERY (
27 C 170 1)
28 c NOBS = NO, OF POSSIELE OBSERVATIONS y EoGo ¥ 8750 FR ANNUAL HOUR
29 C =LY CONCENTRATION PERCENTILL STATISIICS . ~ .
30 c ‘ o '
Si C :
32 c EXPLAN AT ION OF INUT DATA
33 c - - : ,
34 c AREA(I? = AREA OF EACH RSA IN SG. M . y S L
[-e = S A | AT H .
36 c ~ RSA IN 1970 OR OTHER CENSUS YEMR
37 T IRECEPTIJT = RETEPTUR ITTEYF IL ATION NUPBER
38 c RECEP (I1+J) = X~Y COORDINATE OF EACGH RECEPTOR.
39 C IRSA UXvJT = NU. UF FE‘IEPTUR—P‘G[TWS—KSSWED TU K GIVEN RS A-




ATR MONITORING STATION I.D. NUMEER

50 c ISTTE(D =
g1 C SITE (IeJ) = X-Y COORDINATE & EACHSTATIDN _ '
42 T POPL (IsJ). = -TOTAL POPULATI Ol AND TOTA EMPLOYMNENT AT EACH RSA
93 c ' IN EACH YEAR
4y .C - CMF (I+J)}- = PERCENTTI IE CONCENTRATIONS OS8SERBED A‘l EA OH STATION
45 [ ' IN EACH YEAR (R IN EACE TIME CATEGRY ( SAME. UNIT AS
[T c USED IN AQSTD) =
47 [ '
48 c. -
49 c
50 c — u;{N PENALTY IIISTAN(E IS USED. (N’DIST::I.) THE mu.wme
51 C ARE REQUIRED - ~
52 c HOUNTN = NO. OF GEOGRAPHIML B RRIIRS 10 BE ma.wm IN.
53 Tt SFAT JAL INTERPOL AV ION
. 54 c . HNODE(I) = NO.. OF NOCES USED TO APFROXIMATE LOCATI (N OF EAO-I
55 - C a-:osRAPuIcm. B ARRI ER ‘
56 c XCIJY AND Y(Isg) = X AND Y OO ROIMATES a-' J=TH mu-: OF I-TH:
57 C WOUNTAIN : ©
58 c P IxJ) = PENALTY DISTANCE ASSImED YO0 THE J—TH NOE OF I-—TH o
93 [ HUUNTRIN.
60 " C . .
51 T T
62 100 FORMAT(1H1v25X+13A6///7) R
t3 RERD S 2IGHTITLET D oI A1 3D
64 2148 FORMAT(13A6)
t5 TEAD(S1210!NRE(EP.NMONT-NSHES-NRSA.BP(!’L'M-!QIR'N(EARoS’EAR'
€6 3DELYRe AGSTDyNPIXST
"—__57_——_2IU_FO'RWATTWJD.145) )
_ 68 200 FORMAT (5X s8HNRE CEP =r I593Xe GHNRSA = 9L 5¢ X e7HNMON =9I 5 3X v
~ €9 T SHNSITES =r IS5 +3Xs MWU L S I3 3%Xe7¢e X7 NYEAR = ol 50 BX »
‘ 70 2 THSYEAR ..oF8.1c5Xn7!-DELYR,--F&1. 5Xe7 HAGSTD = oF 7. 1/}
T RE AD {5 2 I1 JXLOWs XINC Ry NLNCR
72 . 211 FORMAT(2F10.0,I5)}
73 - READTS »Z2 I JTPTILET D T =Z+8)
% 216 FORMAT(7FS .1
15 —WR T E (6 ITU0TITCEC T =L 13
16 uRnE(s.ZOO)NRECEP-NRSA.NHONT.NSITES.NPOPL-NYEAR-SYEAR.DELYR- .
[ 4 + ARUOSIU
78 WR ITE(6s 215) -

[§=]

2I'S FORMAT (2X3¥ CENSUS U‘ln PR CENT W |U|ﬂ: POPOUCATION Y777




. s

80

D0 10 I=1+NRSA

RE ADTS +Z2QUTUVIORSAT Iy HoJ 121y AREA T Tr POPINTIT Iy JT oJ D0 &7

81

82 220 FORMAT (2I10+10X»5F1 0 1)
89 PR CONTINCET
84 DO 20 -I = 1eNREEP

R:::p RERADTS -2301 URECEPVU Is JY #J =1 92 )' (RECU’ Led 2e JZIn Z)

- 86 230 FORMAY(2I10s 2F 10.0) . .
87 20 CONTINUE : ' ‘ i
88 READES5 ¢240) (IRSALI) oI L yNRS A) |
o3 Z¥0 FORMATITUIBIST)] i
S0 DO 11 I=1eNRSA
g1 TWR ITEU G 2257 r.umsux..n.azx.zuﬂzunﬂwmmu.u...rzbxn.
92 1IRSA(I
33 ZZ5 FORFATTZXi "N0- =% B3 X' SK = 52155 Xv RRERA = oF 1o 1o SXs
94 1 °SUBPOP Ar By CeD (INI) =" 94F7 1 +8Xs R ECEPTORS. PER SA = ,I3) '
95 14 CONT INLE i
96 WR I E{ 60 100} (T ITLE(I de E 10 13) |

‘m_—“mmmﬂmmmm.svsm.oam. _ "

98 + AQGSTD . S |
99 WR O ETEy 2457

100 ‘245 FORMAT (30X +* AIR MONITORING STATIONS *//)

10T D0 30 T = I+NNONT -

102 READ(5+250) (ISITEUI wJ)eu=1e 2) ol SITE u..n..::x.m

103 250 FORMAT (2XI0-2F1 0., Y

104 WR TE(69255) I ISITEC InJ) s A s2) ¢ ISITEC Iy J) »J 21 52) :

105 Z55 romnmmrﬂ‘mm-v cmmmnr-'

106 © 3F 10.01 '

107 3U CONT INWE

108 "~ IFINPDIST.ER.01)G0 TO 1111

109 READ (5 10D WODNTNs THNOTE U ¥s E T FUONTN ]

110 1001 FORMAT (I12¢ 201I3) ‘

TII DU 33 ITLNUUNTR .
112 MNO=MNOD E(I)
p g &4 D0 3Z J=IvHND .

114 = READ S5 92001) X(IeJdle Yt IeJD)oP (T od )

TI5 ZCUL FORMATISFE L2}

116 T P(DLJYA0. = P(Ied).

4L/ S CONT INtE

118 33 © CONTINWE

L1353

i1 1l CUNT INUL

N



120

—END VIWE TNDEPINDE TWPUT DATA WD START YEARL O P R

[
T21 (o
122 ¢
i3 ~
124 -

YE'IR—’STEAR, —
DO 40 NY = 1eNYEAR

125 W DE (6 IWHTI“-E(D-‘I-I'IZD

126 MR IO EL SvZUOlNREEPvNRSMNHONTvfSUSoNPOPLoNYERQSYER'DELYRO
I27 % AQGSID
128 WRITE (6+265) YE AR i . .
- N - OR RS
130 3¥ WORK: PLA(E (. Fa.b.ﬂ V/7) o
T3 D0 SU Y=L+ NRSA . o -
132 READ. (5¢ 2601 (IDRSA (I vJ)o 102 (POR Hedle = 142}
133 26U FORHAT{ZIIOv & 1001
134 _ . WRIVE 16+275) Ie (I IRSA (Isd)e & 10 2 o POFL(I.J Ir 12 2)
135 275 FORMATI3IXs °NOe = %s I3 95 X9 °SA =* 42X Z[3v§X'T0fi. POP =% Flo.u.mx.
136 . 3'WLL.WKRS BY*s * WK-P IACE="+F 10.0)
137 50U CONTINUE . _
138 WRITE (6+1000(TITLK I} eI=lel 3) o
139 mmmwmmmYEm.svammnmv
140 + AQSTD.

TaI _ WRITE (6+285F YEAR

142 285 FORMAT (30X s*RECEPTOR SPECIFICATION DATA FOR 2 Fo el /7))
- 1483 TAREA =O. '

144 'D0. 50 I=: 1+NRECEP

15% KRSA = IREEP(I«

146 NN = IRSA{KRSA)

157 F (NN.LE.0) GO 10 €0

148 61 ART(I) = AREA{KRSA /NN

1%3 RPOPLTIv 1T = POPLIKRSA+1V/ W -
-~ 150 RPOPL(I- 2) = POPLIKRSA 21/ NI

IST WARER = TARE K ¥ ARTT 1)

-7 182 "WRITE t69295)I +KRS Av IRECEP (T 9239 RECEP U od Yy J=1s 2) ol POPLLIy J)
I53 3T E v ZVANT Y v . .
154 295  FORMAT IZX:IHNO.-oIS-SXn ‘RECEPT N, :",21505)“ % =Y CmRD =%
155 Z&F 10095 Xe YTPOPL ~ W RPL ™ . .

156 3 92H v F10.Ur F7 093 Xe "ARER = o«F 10 1)
—I57 B0 CONTINUE

158 c N :

T59 T START TIME CRATEGORY WOP




160

c . C
161 IFINHOUR EG. 1760 TO0 @& 1
162" IF (NHOUR £G. 24160 TO 4 2
Te3 qh1 N0
lg4 @0 TO :w:s_; ) e )
ItS §32 . W%
166 44 3 CONT INUE
167 - NI =NA¥ T
168 NOBS =IOBS(NH)
1639 ~ WRITE (solmuun‘andnoim ‘
“~170 WR IrE(s.znmNRECEPoNRSA:NHONT.NSIT(-S-NPOPL.NYEAR.sttR.DELYR'
171 + RAGSTD
172 WRITE (6+305) YEARs{PTILE( I) vI=2 8 ) ' .
T73 3085 FORMAT (20X ‘FREQUENCY DISIRIBUTION OF NONJ.TORED CON(}:NTRATION v
174 - 3 +5Xe BHYE AR -.F7.1-/-:x.'91 P2 P3 P4 PS P6 PT P8 = 100/ (N+1)*
175 ~ G vIFS <177, . _ , -
1176 c : L o
77 T “STERT mmmm 4 = — _
178 C ' . N
79 D0 80 IzlvNSITES
180 READ(5+9270)INsKN2( CMFl INsJ)e &= 1s 8) .

T I8 ZTU - FURMATUISe IS o6 Xo 8F 8. 2

182 WRITE ©+315) I lISITE(]NthJ-'-loZ)v(mF(mth:hBD

183 335 “FORMAT CXs 3 o3Xs ST ID N O :"ZSOgr'ﬂAXUPZtP3lPQlP51P6|P7OPB

188 3 v ZILE. =% 8F8. 1) '

185 80 ' CONTINIE

1e6 c B | C

187 C . START COHPUTING PERCENTILE C(N(INTMTI(N AT EACH RECEP TOR BY

188 C . ~USING AN INTERPOLATION FORMULA

189 c

130 HRITE(S.IUO)(TITLE(I):?LB)

ST T WR ITET Gy zumNthLP-NRsam SUECYR

192 + AQSTD: N

193 WRITE(Gs 3257 VEAR

134 kv FORMAT (20Xe *INTERPOL ATED - EXTEZPOU\TED FEK:ENTILE CONGN'

I35 3 RATIONS AT m :

136 CALL FRGNCY . . o

137 T —

1388 c " START COMPUTING RISK PROBABILITIES AT EACH RECE’TOR AASOQATD
C “—WITH AIR GUALITY S TAND ARDS

P =




200 - - - HRII’E(SOJDUD(TITLE!I)'EIOIS)V

202 + AGSTD -

203 NRITE(G-:BS) YEAR
208 - 335 FDRHAT {15Xs RISK OF RE EPTOR mncmmnmu DHEEDING S .

205 3 'HULTIPLES OF AQSY D o5 X awsm = 7. 1s X/7 ) :

2086 . - CALL. RISKDN . ‘

207 C

208 c . START ,PoRut_.A:TIoN_ CLASS LOOP o

209 C o

210 c ~ POPULATION. CLASS = 1 FOR TOVAL Popuuuou .
211 [ POPULATION CLASS = 2 FOR SCHOL AGE POPULATI(N
212 . c . POPULATION CLASS = 3 FOR ELIERLY POPULATION
213 C POPULATION CLASS = &  FOR MON-WHITE POPULATI ON
214 ( POPULATION CLASS = 5 ALL WORKERS BY RESIDENCE.
215 C POPULATION CLASS = 6 ALL NON-WO0 RERS BY RESIDENCE
216 c . POPULATION CLASS = 7 ALL WORKERS BY WORK A ACE
217 Cc - o :

218 81 H:HINO(?:NPOPL) ) - I =
ZI9 D0 SU NP = LyM » » ' (2
220 " TPOPL = 0. o
221 U0 95 I = I+NREC FP
222 : K = IRE(:EP!I-J.) e
—2Z23 — “TOTALP = RPOPL I 1) )

224 . 60 TO (9109299 3 94-97-9’99)-NP

25 ~g1 ENTY TIT = YOTAP , )

226 . 60 TO 86 A e

227 i "ENSTY (IV = TOTAP = PO ENT &K s11)7 100, .

228 60 YO % .
——TB_——T—_WWWJ )/100.4

‘230 » 60 TO % , .

230 L) —TENSTY {IT = TOTAP PP NI(K /100~

232 o 60 TO 95 N ) A

Z33 ST T ENSYY (LI=TOTALPSPOPNT( Ke GV 71 00 & .

234 .60 TO 96

Z35 SE—_—WTY'II =TOTACPS( 10 P N K 6 V/ D

236 A ‘ 60 T0 9 B

Z37T 99 ] TENSTY U I=RPOPIX L 27

238 ‘96 . - TPOPL = TPOPL + [ENSTY T

239 g5 CONTINUE — R




D Al

240" WRITE (s.wnnun.ﬂ I)rI:IvI.:{) :
; ] Gy 21 ‘ NS RS YERWEL YRy
242 + AGSTD '
253 . WRITE mrﬁmﬂmm—rr‘fzoe) .
244 345 FORMAY (10X »* CONCENTTATION FUNCTIONS FOR DATA SET %% GHYEAR =3
285 3 F8 &l o3Xe HPUPL CL S IZ203 Xy BTPOPL =2 F10eO¢ X s HI AR Es
246 - 3 3HA =rF10.0v/¢1X+*PlL P2 P3 P4 PS5 P6 P7 P8 = mu/mﬂ)'.?rs.l)
e Y| CRLL DSPUTR B
248 WRITE cs.lwuunﬂ 1)-1:1-13)
ﬂw—_——murmmmmmmwm-smmmam.
250 + AQSTD
Z5T WRITE Ge¢3557 YTNF“TPTFTITA . - : '
252 355 FORMAT (10Xe RIS K FUNCTI (NS FOR DATA SET * WG HY EA'R Ze FS 193 Xeo
253 3 SHPOPL CL = IZs3 % MTPOPL = F1(s Or SX o4 HT AR Ev : '
254 I 3HA =vF10. /7)Y : . <
255 CALL RSPCTR .
256 : ’ POTS
— 257 gu CONTINUE . — .
258 .70 CONT INUE . - ‘ : - s S
Z59 YEAR = VYEAR + LELYR =
260 40 CONT INUE
261 STOP :
262 SUBROUTINE SEARCH

— 73— CORNUN—AGST Uy NRECEP NRONTSEFS SREC P 13052 T S T E 200 SR AVRT 2001

2864 1SITEC(200ve2)e CMF{ 2000 8) +RPOPL (30022 )s AWTL 300) +DENSTYL 300) s TAREASTPO
ZE5 errmvarmms——mw—X'Nmmmmmnwm)
266 M=NMONT-1 .
rdx{ DO 100 IS M
268 K= Isl :
y43:] DO 100 J=K+NMONT
270 IF {IRANKIXI)-RANK(J)? ]DGlDU:lO
211 - SORT xmmmmmmm
. 272 10 ADJUST RANKI{I).
—Z73 RENKTTT=RANK (I
274 RANK{J )= ADJUST )
215 onmmmms Au:mDImLY
276 IAJUST:NSITE txry
Z77 NS T ECITSNSITE (J)
278 NS II'E(J)'IAJUST

i3

—I00 CONV INUE




280 !ETURN .

281 SUWRSPCTR .

282 COMMON  AQST Dy NREC EP sNMONT sEPS -REcEP (30002 o NSI?E( 2nm sRANK( 200) ¢
—__2‘“3“—'— TSITE(ZTO92)e CHFY 2000 8) sRPOPL (30082 )e ANT( 300) sDENST Y€ 3003 s TAR EA T PO

284 ZPL.cFRumo.snd-‘tzm.n-noas ’ xt.ou.xru:n.mmne PTIL EX 8)

285 ' OR ) ) PRKP (% )o RK AS R B) yRHP SR (5§ )

286

288

289

290 -

) 8 .- TRIB D FRE

292 1 OF. RISK AREA AND R]SK POPULATION'//)

283 WRIOE(® 209

294 - 209 FORMAT (40X s*LAND ARE A’ -40)(-'!’0 RILATION ®e /92X e* 3 TI)E': mx. 20 *DISTR

295 1IBUT ION FUNCTION *s 5X o' R EQUE ICY FUNC TION *y 5X »/.a.-wwvum sl ¢

296 ‘ 2 *T HRESHOLD *9 17X)) .

297 210 FORMATUIX, 'THRESHOLD'-(BXo'ﬂSHl STDelXe SHZ STD:IX-SVB S DelXe SH‘& ST »
288 1De X ¥/ ) - o
299 R UL (bellU) o
300 D0.20 J=1e 4

301 RItJY = U,

302 PRItJY = 0O,

303 PRKAC(Y) = ..

304 PRKP(J) = 0O, .

305 20 CONT INUE

306 - PTHR = 100.

SU7

308 END. INITIALIZATION AND START Ft Loor

309 DU 30 K=TIvNRTHR

310 ELF = PTHR -~ RTHR(K)

31 —

312 ST ART FS LOOP

313

314 DO 40 J = 14

315 RA = U,

316 - RP = 0.

S1IT D0 50U I ‘uNRu.Bﬁ

318 IF(F(LsJ)eLT.RTHR( K } GO To s0

313

“RA = RAK ¥ AWTUIY




D¢

320 . ~ RP = RP + [ENSTY (I}
32T 50 " CONTINUE .
L322 . RKASR{J) = RA/TAREA
3723 RKPSRUJT = RPZ/TPOPL
324 . SASR(J} = (RKASR{JI)-PRKAWYY
—325 — SPSRTUJY = (RKPSR{J)I-PRKP (J)) ,
326 RI(J) = RI(J) + Oe5*(RKASRJ) + RKA (JI)) DB F-
32T ’ — VKI(J) = PRI(UI v usl‘TRKP'SR‘U'FF‘P"W(P(a T IELF -
328 PRKA(J) = RKASR(.J o , ‘ C
323 ' PRKPTJY = RKPSR(. N
330 40 CONT INUE
331 \RITE(G.ZZURTHR(K).(RMSR (J T &:1' 4) »(SASR{J ) & 1o tn-(RKPSR( -J)vJ::‘L
332 o 19430 (SPSRUJ) od =1 o4) ’ -
333 “ZZY FORPATUZXs F & =S oF5e I X +4 (G FB o392 X)) : . ~
334 c ‘ A : : S J1 (RSP KR s K( RH RIS 11 ET IRW
335 : PTHR = RTHR{K) N T
336 30 CONT INWE
337 C . - : ' '
338 c END F* LOOP C B o _ - = ;
339 T o ;
3480 WR ITE (6+240) (RI( Jin =1v4)e ( RICD oJ 1) - ' ’
Wﬂmmme IAND AREA RIK (IND) :'c'FG.Zv /v szx. YAVERA GE
342 _ 2 POPULATION RISK (IN3) =% & 6 2) :
353 T ENDF ILE OUTPUY AFTER A BUNGHOF CURIES ' . ’
34 . RETURN . : : i
355 . SJBROUHN'E—FRGNCY . , |
386 ~ COMMON  AGST Dy NREC EP yNMONT +E PS sR EC BP (300 +2 bs N6 IT E{ 200) R ANK{ 200) 9. ‘
§ 1 20 Os 8) sRPOPL v2 0y AMTU300) sDENSTY( 300) v T AR EA #T PO
‘348 2PL'CFRG(300-8)-F(SDIJolnvNOBS- n.ou.xmmmmmapnu:cax ' \
319 DIMENSION XM (3G )Ye YM I D) . -
3s0 , ~ DIMENSION S(2)sR(2) - . ) : FO- 13
351 DIFENSION SS (Z7Je CORD. 201 ) '
382 1100} - : K FO 18
—-sss*ﬂ__t‘oﬂm—mmnlouhﬂmumnplmumh mUNTN.NPDIST -~ FO 15
3s4 DIMENS ION xxuo-mm-vv«m-lm) : L FO 17
3%5 ) RVAL D R
356 DO 10 I=1eNMONT . -
357 T XPTII=SITE U v17

358 YMIII=SITE T +2)
359 10 CONT INUE :




360

HR ITE( s lll! (PTILE @I )9 k 2933

362

DO 20 N=Z2«NRECEP

363 YR RECEP (N»1)

- 3648  YR=RECEP(Ne2}

365 " RUIYXR FO 26
366 R(I2)=¥YR .~ . FO 27
367 FINPDIST-EQ.0160 10 1311 FO 28
368 c DOEI =1 yMOUNTN) . IF 29
369 T D0 19999 I=1sMOUNTN 29
370 . MND=MNOD E({ I) N FO 1 30
371 3 DOCJ=1+KND}? R IFi1i 31
372 ‘ DO 19898 J=1MND -~ . ; . - _ k3
373 CORDTII=X( Te J Y : } , FO 2 32
314 CORD(2)=Y( IvJ} L L 02 I3
375 CALL TRNSLT( CORD sR -coam) ‘ FO 2 3&
376 - XX¢I +J)=CORD XL 1) _FO 2 35
377 < YY{I +JI=CORD 11 2) o R - FO 2 36

- 378 c "~ END ‘DO o T IF1 37 3

3713 13338 CONT INUE 3T
3e0 - € END DO - . . e Ir 3
381 19899 CONY INUE . — : ] - ‘ 38
382 1111 CONYINUE - - L _Fo .39
333 DO 30 I=1sNMONT - :

384 CHECK= CMF(Iv 1)

385 “IF{CHE CKY 51 95 1s 52

386 "51 DIST=S SE10 B

387 GO 10 53

388 52 XD IST=XMtI)-XR

3E9 T YO B I YRIT-YR ' '

390 .uxsr:seknxnlsrtxnxsnmIsnm STy .

39T IFINPDIST. ER. U0 10 T L 2 37 i8
392 SU1Y XM(I) ‘ FO 89
3393 STZY YR(IT. FO 50
334 CALL. TRNSLT(SyReSS) - ) F0O s

T35 € AFJTER ROTATION THE STATION POIN IS ONTH X DWHE RIME XIS FO 52

396 XS€I)=DIST : o : . FO  S3
33T YSTII1=Z0: 0 |34 58
3398 ' C FIND THE COORDINATE OF EACH munum NwE bl ne Dwa_z mmm svsn:u FO 55
399 IHEI = AT ANZ(SSYZI-SS Ly - ; FD - Sb




DO €J =1 yMOUNTN)

4 00 - C IF 57
0T — o0 193397 JXI +MOUNTN 57
%02 N MND=MNODE(J) ' : : FO 1 58
%03 C DOTK I +HND)} - IF 1 53
4 04 DO 19996 K=1 +MND ‘ 59
L1 - , XNTIsKI=XX (JsKIs O STTHETAY YT & K1 o8 IN(TRETA D FO 2 60
406 ' vNNoK)-~xxu-K)tsm(n£TA )¢YY J vK )* COS(THET A) FO 2 &
qa7 T END DO _ o F1 62
408 19996 CONT INUE (4
5039 C END DU IF 63
‘410 13937 CONT INWE 63
—’TI——C TEST WIETHER EACH MOUNTAIN NODE IS ON THE X DOUBLE. PR[lf AXIS AND EETWFO &4
412 C STATION AND RECEPTOR POINTS FO ‘65
G113 C DOTJI=L +MOUNTNT. IF 66
414 DO 18395 J=1+MOUNTN 3
15 T HMNDEMNOD E(J)Y F0O 1 &7
416 (o}  DOCK=1sMND} - IF 1 68
HIT D0 1389 K=1MND ” A T 68
418 c IF(YN(J:K).EG.0.0.AND.XNU’K) IE DIST AND X N JrK) oG Te IF 2 69 o
519 : ¥ 69
420 e YN(JvK)e EQ.O. o.Am.me.m d. E. OL ST .mo.xnu-u;.sr. Ce O 69
521 - Yy 60 10 1I98WT1 , 69
422 , 60. TO 13932 69
G223 19931  CORNTINWE T £9
424 ' : QXSTDIST+P(. & KW FO 3
L 34 C ERD IF p ¢ I J T
_ 426 13932 - CONTINUE 7
T %21 19993 CONTINUE 71
' 428 c .~ END DO IFi1 72
%29 1999% CONTINUE . Z
430 - . C END DO Ir 73
3T T9995 CONT INUE N &1
%32 C YEST WHETHER THE STATION—RB:EPTOR LINE C PSS ANY HQJNIAIN EGICN FO .
733 C TDOTJI=I+HUOUNTN] 3 IF 5
434 DO 19990 J=1 MOUNTN’ 3
735 — T RISANODE UT-1I FO I 76
436 C ' DOtK=1,M1) IFi1 77
53T DU I/ EY K=I»FN1 77
4§38 - c . n-‘(xma.m.x-:a.xnw-xun IF 2 7%
K+ Y {

39 T [Je .




950

60 TO 19987

— &4r 13986  CONTINUE ‘ — , -
. 42 c IF!XN(J-K).LE-)CS(IH ' _ ' S IF.
553 TFIXN(JrKD) <LE. XS LX), eom 19& ' '
5 a4 eo Y0 . 199“ :

% 46

C

IF: (NG JOKI‘YN( .bK*I) dT.0. 0

H

47
4458

) ¢ 2 0 » * , To Use
60 YO 19981 ‘

78
78
T3
T°
79
19
80
a0
@
B
850 . PENL:P(J-KH-P!JoKﬂ)-P(.th)OIBS!YNH-KHIlIBS!YNU-KHFO el
551 —«#K BSTYN({Js’ &l
952 1 K+1)1}) FO . &
553 ' msrm _ - . FO 5 &
454 c END TIF . . . . IF 83
T %55 19981 ~CONT INUE_ . 83
: 458 © 19982 "CONT INUE 83
557 [ END TF. ~ _ R IF 8y
458 19984 CONTINUE e 84 S
§%9 19985 CONTINUE ) 8y «©
4§60 c EL SE : IF 85
461 60 YO 13988 85
462 19987 CONT INUE - SN L 85
463 C IFLYN{Jo KYSYN{ & 16 1) .LT.U.O) ‘ ' IF &
% 64 IFUYN(JeKISYN( b 1661} L T. L O) GO 10 19971 ' - 8
465 60 10 19978 86
4% 66 13977 CONTINUE - ‘ e L : . 86
467 . SLOPE..(YIT(rn-vmd.mn)/(xmJ.K)-xm JoK#l)) . . . Fo 87
468 C IF SLOPE.NE. G O} . , E IF . 88
463 IF&L0 PE.NE:U:U GO 10 199 % - — — 88
470 60 T0 19975 - 88
L o IS97 Y CONT INUE - 88
472 "XINTCP=XN{ & KI-Y.N Jo K) /SLO PE A . i 89 -
¥73 T TIF XINTCPLLE XSUIYy AN JXINTC P, GT D7 IF 5§ DO
474 IF(XINTCP.LE-xS(I)-MD.XIN‘[CP.GY.BoO) GO T0 19371 . D
575, GO~ YU 19972 ' ]
476 - 19971 CONY INVUE’ D
BT . PEWWWWTTKW‘WWWFO )
478 unnascvn«a. ‘ a
979 : 91

-4

WEITIT ' A FO




DA

DIST =D IS T+ PENL |

4 80 FO R
58l C END TF F 93
482 13972 CONT INUE g3
EX X8 133873 CONT INUE , G
%84 e . ENDIF . s . IF . S
585 19975 —CONTINUE %
486 19976 CONTINUE x
‘BT T ENUIF IF £
%88 19978 CONTINUE L o5
ET:E) 19973 CONTINUE %5
4 90 c END IF IF 96
G391 13388 CONTINUE. ‘ %5
492 'C ' ENDB 0O - IF 97
593 19389 CONTINUE 97
§ 94 c . END DO IF g8
755 19390 CONT INUE 98
896 - 1112 CONT INUE FO ga
T ——IF (N<NE.IT &0 TU 53 . i - ~ -
498 MVAL D cMVALID:1 o _ - =
F39 53 RANKTII=DIST _

'S 00 NS TE( I =I : ' S

501 30 CONTINUE- ' -

502 IF {(NeNE. 1) GO T0 99 o

503 - WRITEUGs 1907 MVALID -

504 190 FORMAT(5Xe 'NOe. OF VALID HJBITORINS STATIONS= % I /)

505 99 CALL SEARCH

506 ' DO 40 J=1e8

507 WA

508 TC=0.

503 D0 SO K=1v 3

510 M= NS ITE(K)

511 = RANKTKT )

512 IF {DeLT. EPS) 60 TO 55 N

513 FRT= 1. /0+%2

S14 TO=TOD+FU T _

515 TCSTCrFR T CHF( He J )

516 50 CONTINVE = o

517 OF RG(NsJY = 1C77D

518 60 T0 80 . i :

519 55(}ﬂUﬂTUT—Uﬂﬂ]iJT




520

- B0 CONY INUE

521 WR IET G 1107 Kol CF RO ’ 1s O
522 10 FORMAT(2Xs *NOo =* vI%&o' mx:PZoPBGF&vPSePSpPEP& P-!ILE ='e
523 3& 10.1)
524 20 CONT INWE -
525 . RE TURN
$ 26 'SUBROUTINE TRNSLT({OORD 2+ CRIGIN «CORIRZ )
527 DIMENS 10N wﬁou7)v0RIﬂNl f)uC(RDZ!Z)
528 . D0.100 I=1+2 ' » L _
523 CORDZ( ) iORDl(II-ORIGIN(I)
5 30 100 '~ CONT INWE .
531 RE TURN
532 SUBROUTINE- DSPCTR . o )
533 COWHON 7 LUPLCH 7 LUPLT
53¢ COMMON . AGSTD:NRECE?tNHONToEPS'RECB’I3m92 Jo N5 IT Ei 200) oRANK( 200)s
3% 1SITETZUOe2)e CHF( 200e 85 +RPOPL (300 e20e AWT( 300) oD ENST Y( 300) s TR EA¢T PO
536 2PL0¢FRQ(30008)cF(SODn'HoNOBS v XLOWe XEINCRe NINCRe PT IL E( 8)
537 DINENS TON DTHR(40)sAGS (3VePGS( ) sPSA R 33 oP SP P{ 31 oD Al 33 sD P{ 3) oCI'EK
538 33 ). POPAVS(3)- AREAVG (3)9DSAR(3) s DSPP BhASPCB’hPSPCB) =
539 DU 25 I= I NINCR =
S50 25 DOTHR (X) = XLOW + XINCR = mmm—n ,,,,,,
—5G1 : WR ITE{ 6s 215) B
- 542 215 FORHAT(/ZOXo 'POPULATIDN AND LAM) AfEA EXPOSURE FUNCI’IOhS'w!Iv‘}QX-
- 543 1 LAND AREA ¥y 80Xs ‘POPLLATION"I 92 2X v2 l'DISTRIB)TI(N FUNCYION* o5 %
S 54 2°FREGUENCY FUNCT ION® 15X) 9o/ 91 7X o4 (13Xc'FERCENTILE')v/1X ¥ CONC ENT®
545 S RATION 'y I3Xe &( P2 P5 P o‘IXI) E
586 c o . ‘
547 C COHPUTE A{Ds)y P(Do) ¥ s.uon- P (D%) FOR SUTH. 911{!-!.9914 PERQENTI
. 588 c . & y _ L
553 : 00 10 N=+3
550 ASE{N) =0, o T
55T —PAS(NY =U. ' , ) 3
582 "PSAR(NY 0. ’ . - ' : :
553 PSPPINT = U.—
554 10 CONT INWE" I
555 . PTHR =S DIHRTI? #+ XIN®R _
556 c END INITIALIZATION AND START D LOCP .
557 —pU 20 J —IsNINTR : ;
588 Do 30 N = 1-3

297




5 60 c BPINI=0.

561 — 30 CONTINUE -
$g82 . C END INITIM.IZATION AND S TART RB:EPTOR Lo
563 T
564 . DO %GC I=1¢NRECEP
5E5. DO 50 N=Iv 3
566 60 TO (31r32¢33) N
567 _ 3T R=7 _ , : _
568 60 TO 3¢ . . - T
5639 32 K=5 ~ - ~
570 GO TO 3§
571 33 K=2 g : )
5712 - 34 CHEKI(N) = CFRQ(I+K )= OTHRL J)
573 T (CHERINYY G142+ 2 —
574 431  SIGN = 0. - . - .
575 ' GO 10 &3 ;
5176 42 - SIEN = 1. _
577 G3  DAIN)Y - DA(NY + SIGN = AWr ) NN - _ :
$18 DPEN) = DP(N} + SIGN ¢« DEINSTYUD s } =
579 SU CONT INUE - : : o
580 40 CONTINUE . '
581 DELC = PTRAR = DTHR(J]
582 B Do 60 N=1se 3
583 T USAR(N_,___m—A
584 S . DSPPEIN} = DOPINI/TPOP L
585 EPCTNT—""WTNJ = PS ARNY
5 86 ~ PSPCIN) = DSPP(IN) - PSPPIN) : -
i . - + . * L
588 . . PASIN} = PAS(IN} + 0 S5+« (DSPPLN)+PSPP(N) )I+sDELL
589 ’ ‘ PSARINY = USARINT
540 - : PSPP(N) = DSPP(IN).
591 %0 — CONTINUE
592 PTHR = DTHR{J)Y .
593 T WR nuhanmmmrﬁ_x__——
594 1) (PSPCIN)NZL +3) .
595 2ZX FURF‘KHZX“‘D'_?TFW‘L 3vZX)l
596 © 20 CONTINWE N
537 ' DU 2T T= I3
98 ‘ - AQS{I} = AQS ) + UI’FR(NINCR)

539 R a8 PESTIY = PUGSUT + DI HRININCR]




§00 . B0 23 Jd=' 143 , - o , S

(Fui 8 POPAVG (JY = U. ' -

602 AREAVG (J)i = 0,

&03 G0 10 m» vJ

604 _ S1 K =7 -

505 G0 1O sﬁ

606 82K =S .

L34 - TO0 5N .

608 53 K = 2 '

153 03 IO 54 CONT INUE

610 ‘D0.22 I = 1eNREEP

611 POPAVG(JT = POPAVCJT + M(Ix

612 - AREAVGEJY? = AREAVG(J) + CFRAWT oK) = mnn

613 22  CONTINWE ,

61% o . Pomvs(.m- POPAVG( & /TPOPL [

515 AREAVGTJY = ARFAVG(J I/ TAREA

616 23 CONTINWE

617 IRIIE lszmET'ﬁ'NT'—mﬁW-zi .

618 c - - =

519 T END RFu:ProR LOO0P o

620 c

b2l 2% U FORMKY PRT [¢ 3 » !

622 1+ ION EIGHTED AVERAE AIR aunutw- '.3-‘12)

623 : FETURN

624 . SUBROUTINE RISKDN . _ : -

5 25 - RO ' P ’u“naumnﬂmmmmmmm._

626 o ISITE(ZKD'ZI'CMFIZOIJ: a) sRPOPL |3m-2). AdTE 300) sBDENST ¥ 300) s TR EA T PO : |

€27 2 3We Ty » X Owe XINCRe NIN(RPTIILE (8) o

628 oxnsuszon srmq) ' o o !

&29 . STDUI) = AGSTD : /

630 . STDE2) = AGSTD = 2. !

o S MU -~ A_GSIU € Je ] - . I

632 . STD( &) = AQSTD & 4. - - L L o i

533 DU 10 I=I+NRECEP - —

6 34 c. . _

535 C . F , . . -

6 36 Cc ¢ . . : SR . |
— b 37 poO—2U J‘lﬂr : — _ ) )

638 - K =1 - Co - T i

b33 . ] IF ]SID]U’ -~ CF_RG‘ X5 K ¥ L2 Mlsl 1l




= 2

640 12 F{Isd} = 0. - i
54T 60 T0 20 .
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