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Abstract

The computer program CAPTD (Computer Analysis of Pump Test Data) is an

interactive package for performing Theis, Jacob, calculated recovery, and

residual drawdown analyses. Transmissivity and, except in the residual

drawdown analysis, storage coefficient are calculated. Analyses can be

performed for an entire data set or for a specific time interval within a data

set. Data points and fitted curves can be plotted in a form suitable for

publication. The program has been run under the CMS system of an IBM 370

computer. The graphics capability and plotting programs are not an

indispensable part of CAPTD; CAPTD can be run without their use, and the data

and results displayed in tabular form.
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I. Introduction

An aquifer pumping test is a means of determining aquifer characteristics

by pumping water from a production well and measuring drawdown in nearby

observation wells. Much of the work involved in the data analysis is amenable

to computer automated procedures. The mathematical calculations, the plotting

of axes, titles, and points, and the fitting of straight lines and curves are

all processes which a computer can perform accurately and quickly. If a

plotter is used the computer can prepare graphics suitable for publication.

Computer Analysis of Pump Test Data (CAPTD) is an interactive computer

program package written to facilitate analysis of data gathered during a water

resource evaluation of Pleistocene valley-fill deposits in northern New Jersey

(Canace and others, in preparation). The program is written in the computer

language FORTRAN and has been run successfully under the CMS operating system
of an IBM 370 computer.

CAPTD can produce plots of the data and best fit lines suitable for

publication. However, this requires access to graphics programs supported by

the New Jersey Department of Environmental Protection, Office of Science and

Research. Mounting CAPTD at another site and getting the graphics to work may
require the aid of a computer programmer. However, CAPTD can work without the

graphics since all the results are automatically saved in an output file. By

answering 'no' to all questions concerning graphics, CAPTD can be made to work

at a site which does not have any graphics capabilities.

CAPTD consists of three subprograms. The first, an EXEC program, defines

the necessary data files and presents the user with the available options and

starts whichever options the user requests. The second program, CAPGO,

prompts the user for the information necessary to fill any data files defined

by the EXEC program. The third program, called CAPTD, per se, prompts for

commands, then performs the analyses requested and displays the results.

A user not interested in reviewing the theory behind the pump test

methods may skip directly to Section VIII (Using CAPTD) for instructions on

how to run the program.
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II. Assumptions

"It is now desperately easy to employ a mathematical or statistical

technique without any understanding of the basic assumptions made by the

technique or of the limitations to the technique in its practical inter-

pretation." (Jeffers, 1973).

The mathematical analysis of aquifer pumping test data is made tractable

only by making several assumptions concerning the aquifer, the wells, and the

pumping conditions. For all analysis methods performed by CAPTD the following

assumptions must be made:

The pumping well and observation wells are completed in the same

aquifer.

The aquifer is uniform, homogeneous, isotropic, of uniform thickness,

and of infinite areal extent.

The aquifer is confined.

Prior to pumping the piezometric surface is horizontal.

The pumping rate is kept constant.

The well completely penetrates the aquifer and is screened throughout

the aquifer.

There is no recharge. The effect of this is that the cone of

depression does not stabilize and the measured drawdown curve does not

reach an equilibrium level.

A decline in head produces an instantaneous release of water from

storage.

- Storage of water in the casing of the pumping well is negligible.

In order to perform a Jacob, calculated recovery, or residual drawdown

analysis one further assumption is required.

- The value of u (see Section III) is less than 0.01.

If any of the assumptions are violated, the data will not exactly fit the

predicted time-drawdown curve. In practice the assumptions are never com-

pletely met, and so calculated aquifer parameters are approximations to actual

values. The interpreter must be aware of the physical conditions in the field

and how they differ from the ideal, assumed conditions. These deviations must

be taken into account when interpreting the results.
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III. Theis Analysis

The Theis analysis (Kruseman and De Ridder, 1979) is a graphical method

for computing the transmissivity (T) and storage coefficient (S) of an aquifer
from the relationship between time-drawdown data recorded at an observation

well and the Theis type curve. The Theis equation, which describes drawdown

in a confined aquifer, is written as:

$ = Q w(u) (i)
4 _ T

where

$ = drawdown [L_ (2A)
Q = pumping rate [L_/T] (2B)

T = transmissivity [LZ/T] (2C)

W(u) = _eis well function [-] (2D)
u r S/4Tt [-] (2E)

r = distance from pumping well [L] (2F)
to observation well

S = storage coefficient [-] (2G)

t = time [T] (2H)

The Theis type curve is obtained by plotting W(u) on the vertical axis

and I/u on the horizontal axis of log-log graph paper. If the assumptions of

the Theis analysis are met, then plotting time-drawdown data on log-log paper

of the same scale will result in a curve identical to the Theis type curve but

shifted in position (figure I). A best fit between the time-drawdown data and

the Theis curve is obtained by laying the data over the type curve and

shifting it parallel to the vertical and horizontal axes without rotation. A

match point common to both the Theis curve and the time-drawdown data is

chosen. This point will have coordinates t and $ for time and drawdown and

I/u and W(u) on the Theis type curve. These values are substituted into

equations 3 and 4 (which are equations 1 and 2E rewritten) to obtain T and S.

T = Q w(u)
4_$ (3)

u4Tt
S =-

2
r (4)

Theis type curves are available commercially at varying scales. However

the user must still plot the data, overlay the type curve, pick a match point,

and compute the results. Descriptions of this process are in Kruseman and De

Ridder (1979), Reed (1980), and other standard references. For an aquifer

pump test with many observation wells, the performing of numerous analyses may

be a very time consuming process.
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CAPTD performs the Theis analysis by shifting the log(t) and log(S) data

to a best fit position on the Theis type curve by the following trial and

error method (see Appendix A for a more rigorous mathematical description of

this process):

I) In an initial iteration, log(t) and log(S)data are overlain upon the

Theis type curve at nine different positions by shifting the data values

specific distances /kt and _$ as shown in figure 2. These positions, called

'shift positions' can be viewed as occurring at the corners, line midpoints,
and center of a rectangular box.

Each point shown in figure 2 can be visualized as that point on the l/u,

W(u) plot where the first time-drawdown data point would appear for the

particular shift.

2) For each of the nine shift positions the overall difference between

all data points and the Theis type curve is quantified as the sum of the

squared distance, parallel to the vertical axis, between each shifted data

point and the Theis type curve. This sum is defined as the residual R.

3) Each of the nine shift positions generates a residual. These

residuals are compared and that position which generates the least residual is

taken to be the closest n_atch of the data to the Theis type curve for the •
iteration.

4) For the next iteration that shift position which produced the minimum

residual in the previous iteration becomes the center of the box of shift

positions (figure 2). The box thus moves with the center of the box becoming

that point which produces the minimum residual. After the box is shifted the

nine new shift positions are calculated and the program returns to step 2.

5) If the smallest residual from step 4 arises from the center point of

the box, the box is not shifted for the next iteration. However, either the

value of t or $ is changed. The sum of residuals arising from positions 4

and 6 (figure 2) is compared to the sum from 2 and 8. If the sum of R4 and R6

is greater than the sum of R2 and R8 the value of _t is divided by 1.5. If

the sum of R2 and R8 is greater the value of _$ is divided by 1.5. This

procedure locates that direction in which the residual is increasing most

rapidly and shortens the box in that direction.

6) 50 iterations are performed. After this minimum number of

iterations has been reached, the minimum residual for each iteration is

compared to the minimum residual of the previous iteration. When the change
in residuals between successive iterations is less than 0.1% the best fit of

the data points to the Theis curve is determined to have been reached. If the

iteration process has not reached a minimum residual after 250 iterations the

program stops and issues a message saying that the data do not fit a Theis

type curve and meaningful values of T and S cannot be generated.

7) Once the best fit of the data to the Theis type curve has been found

the position of the first time-drawdown data point on the i/u vs. W(u) plot

is determined. The point's four coordinates(t, $, l/u, W(u)) are then

substituted into equations 3 and 4 to generate values of T and S.
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The method described here is not dependent upon any specific numerical

properties of the Theis function. A different method (McElwee, 1980) uses the

derivatives of the Theis function and of the calculated residuals to determine

where to shift the Theis type curve. The method using derivatives is quicker

than the trial and error method presented here but requires an initial

estimate of the transmissivity and storage and may not converge to a solution

if the data points fit the Theis curve poorly.
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IV. Jacob Analysis

The Jacob time-drawdown analysis is a method of obtaining T and S from

the slope and intercept of a line fitted to pump test data plotted on semi-log

paper (Kruseman and De Ridder, 1979). The method is based on an expansion of

the Theis well function. This expansion is

2 3

W(u) = -@.5772 - in(u) + u _ +
2!2 313 "'" (5)

If u is less than 0.01 the Theis function can be approximated

as

W(u) = @.5772 - in(u). (6)

Substituting equations 6 and 2e into 1 results in

r2S

$ = Q (-_.5772 - in ( _ )).4_T (7)

This can be rewritten as

2.3Q 2.25Tt

$ = 4_T log ( -- ) (8)r2S

A plot of $ vs. log(t) will result in a straight line if all the assumptions

listed in section III are met. The slope of the line can be expressed as

2.3Q

slope = 4 =T (9)

At the point where the drawdown is equal to 0.0, let the time value be equal

to t . At this point, equation 8 becomes
o

2.25Tt

= log (r2 S o)
(i0)

Equation 9 and I0 can be rewritten to yield T and S.

2.3Q
T =

4 = (slope) (ii)

2.25Tt
o

S =

r2S (12)

Once the data points have been plotted on semi-log paper and the best fit

line drawn through the data points, the slope and the x-axis intercept value

(t) is determined. Equations 17 and 18 then readily yield estimates of the
O , . ,

transmlsslvlty and the storage. CAPTD uses the standard least squares linear

regression technique to determine the slope and intercept of the best fit line

to the $, log(t) data points. CAPTD then calculates the aquifer

transmissivity and the storage coefficient from these parameters.
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V. Calculated Recovery Analysis

The calculated recovery analysis is mathematically identical to the Jacob

analysis except that T and S are obtained from calculated recovery values.
Calculated recovery is the distance between measured residual drawdown and an

extrapolation of drawdown measured during pumping (figure 3). Plotting of

calculated recovery against time since pumping stopped (t') on semi-log paper

will produce a straight line if the assumptions listed in Section II are met

(Johnson, 1975).

In order for CAPTD to compute the calculated recovery, it must first

extrapolate the time-drawdown curve. This is done using predicted drawdown

calculated from the Theis drawdown function (equation I) with T and S values

from the preceding Theis or Jacob analysis of the drawdown data. Measured

drawdown is then subtracted from the predicted drawdown to give the calculated

recovery. Least squares linear regression is used to obtain a best fit line

to log(t) vs. calculated recovery. The slope and intercept of this line are

used to find T and S exactly as was done in the Jacob analysis procedure.
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VI. Residual Drawdown

The residual drawdown analysis is a method for calculating the aquifer

transmissivity from the relationship between residual drawdown ($') and t/t'

where t is the time since the pumping started and t' is the time since pumping

ended (figure 3). Residual drawdown is the distance from the original, static

head before pumping began to the water level at some time after the pumping

en4s (figure 3). $' is plotted on the arithmetic scale of semi-log paper and
t/t' is plotted on the log axis.

On semi-log paper $' vs. t/t' will be a straight line if the assumptions
listed in Section II are met. The equation for this line is:

$, = 2.3Q log (t/t')
4_T (13)

The slope of this line is thus:

2.3Q

slope = 4_T (14)

Transmissivity can be calculated from the slope of the best fit line. No

estimate of the storage coefficient is possible when using this method.

In estimating transmissivity by the residual drawdown method CAPTD first

calculates the t/t' values and then residual drawdown values. A straight line

is fitted to those two variable using a standard least square regression

technique. The slope of the resulting line is then substituted into the

equation

T = 2.3Q
4 = (slope) (15)

to calculate the transmissivity.
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VII. Data Input

A data file must be created to hold the data needed by CAPTD. There are

two ways to do this. A user with a working knowledge of CMS can create a file

according to the formatting instructions which follow. But if the user

wishes, CAPTD will help create the necessary data file. In this case the user

merely has to answer the questions asked and CAPTD will automatically set up
the data file.

If the user will always allow CAPTD to set up the data file the next

three paragraphs may be skipped. However, the important notes which end this

section are indeed important and must be read.

The input data format is shown in figure 4. The first card contains the

title line. The first column is a plotting control symbol which controls the

main title font. A blank space or an '&' is recommended. Columns 2-25 are

for the title. Any characters in columns 26-80 are ignored. The second card

holds four pieces of data: i) the distance from the pumping well to the

observation well in feet; 2) the pumping rate in gallons per minute; 3) the

depth in feet to water in the observation well prior to pumping, and; 4) the
number of drawdown observations made in the observation well. At least one

space must separate each of the four data items.

The drawdown data are paired on the following cards. Each data pair,

consisting of the observation time in minutes and the corresponding depth to

water in feet, should appear on a different card. Thus, if 27 is specified on

card 2 as the number of data pairs, 27 cards will follow.

Recovery data, if any, are entered after the last time-drawdown pair has

been entered. The recovery data are added onto the file without any blank

cards or other delimitation. The first card holds the pumping time in minutes

and the nnmher of time-recovery data pairs. The next series of cards holds

the data pairs, each pair appearing on a new card. The first item on each

card is the time in minutes since pumping began. The second item on the same

card is the observed depth to water, in feet, at that time.

Important Notes:

I. Even though data are referred to as time-drawdown and time-recovery

data pairs, do not enter actual drawdown or recovery data. The user enters

the raw time and depth to water data. CAPTD subtracts the static head entered

on card 2 from all depth to water values to arrive at drawdown and recovery

values. In the special case where the original depth to water data is not

available and only the drawdown is known, CAPTD can be used by setting the

value of the static head on card 2 equal to 0.0.

2. No time value can be 0.0. The first time-drawdown datum must be at

a time greater than zero. Similarily, the first time-recovery datum must also
be at a time greater than zero.

3. If a Theis analysis is desired, all depth to water values for the

drawdown data must be greater than the static depth to water value.

Physically, the water level in the observation well must have dropped during

the pump test; it may not rise above the static level. This is necessary

because the log of the drawdown is taken during the Theis analysis. If the
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water level rises above the static level, drawdown will have a negative value.

When the computer tries to take the log of a negative number it stops, issues

an error message, and quits.

Card # Variable Name Meaning

1 GC (in column I) graphics control character
a blank or '&' is

recommended

TITLE (columns 2-25) a title to appear at top

of all plots

2 R distance from pumping well

to observation well (feet)

Q pumping rate (gpm)

STATIC depth to water in observa-

tion well prior to pumping

(feet)

N number of time-drawdown

data pairs

2 _ 1 time-drawdown data each card has one data

through pair - time (minutes)

2 + N and depth to water (feet)

3 + N TPUMP time pumping stopped

(minutes)

_REC number of time-recovery

data pairs

4 �Ntime-recovery data each card has one data

through pair - time since pumping

4 + N + NREC stopped (minutes) and

depth to water (feet)

Note: Cards 3 + N and on only present if recovery data is available.

Figure 4. Data input Format
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VIII. Using CAPTD

After logging onto the computer and creating an input data file as

specified in Section VII, the user types VWSCAPTD followed by pressing the

return key. From this point on the user doesn't initiate anything, the

computer asks questions and the user merely has to answer. The user must be

careful when answering questions on the terminal. Hitting extraneous keys,

misspelling 'yes' or 'no', or holding down a key too long may result in
errors.

A series of options will appear on the screen. This is called the menu.

The options are:

I. End.

2. List all CAPTD data files.

3. Create a new CAPTD data file.

4. Run CAPTD on an existing data file.

The user inputs the number of the requested option. If 'i' is input the

program will end. If '2' is input all CAPTD data files (all files with a file

type of CAPDATA) will be listed on the screen.

If option '3' is selected the computer will ask all the questions

necessary to create a data file. The first question asked under option 3 is

what is to be the name of the new data file. The user here must input an

alphanumeric name of 8 or fewer characters. This name should be recorded so

that it won't be forgotten. The computer then goes on to ask all the

questions necessary to create the new data file. A user thus could create a

data file, and then run an analysis on it.

If option '4' is chosen the first question asked is: "What is the name

of the data file?" Once this is entered CAPTD will go to that file, open it,
and read all the data.

After each analysis CAPTD asks if a plot should be made, and then tells

the user to prepare the plotter. If the plotter is not attached the plot will

appear only on the terminal screen. The plot is output in four steps. First

the axes are plotted, then the title and axis labels, then the data and best

fit line, and finally the calculated results. After each step the program

will pause. Hitting the return key will cause the program to go onto the next

step. After everything has been plotted out CAPTD will stop, allowing the

user to view the screen and, if necessary, remove the graph from the plotter

bed. Pressing the return key will start CAPTD up again.

After each analysis and plot of results CAPTD allows the user to change

the time limits on the data. It is very important to realize that CAPTD will

look at all data within the time limits and assign the same relative

importance to each data point. Thus if an aquifer pumping test has I00 data

points during late time and 5 points during early time, an analysis using all

the points will match the late time data much better than the early time data.

The user may adjust the values of TLO and THI (the time limits) to exclude

data points. Alternatively the user may chose simply to eliminate data points

by not entering them into the computer. Note: The first time through an
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analysis all of the data points will automatically be included. On successive

analyses the user may specify the values of TLO and THI.

CAPTD starts off by asking if a Theis analysis is requested. If not, it

goes to the Jacob analysis. If yes, CAPTD then begins its computations. The

Theis analysis may take up to a minute on a day when a lot of people are using

the computer system.

If recovery data are available the user will be asked after each Theis

analysis if a calculated recovery analysis is requested. If no, CAPTD asks if

another Theis analysis should be run and if so what are the time limits which

bound the data to be included in the new analysis.

For the first calculated recovery analysis after a Theis or Jacob

analysis, CAPTD automatically sets the time li_ts so as to include all

recovery data. For each successive calculated recovery analysis the user
sets the limits.

The Jacob analysis procedure exactly follows the Theis analysis

procedure.

If recovery data are available, CAPTD asks if a residual drawdown

analysis should be done after the last Jacob analysis. The residual drawdown

analysis procedure is the same as the Jacob analysis procedure.

Figure 5 shows a flow chart which graphically displays the steps and

options in CAPTD.

CAPTD creates, on a separate file, a written copy of all the analyses.

This output file, while not graphically displaying the data points and

results, still contains the results. This file is automatically printed at
the end of each session.
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X. Example

Figures 6 through 13 show graphs made during one session of CAPTD. The

data file used is shown in Appendix B. The output file generated is in
Appendix C.
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RESIDUALDRAWDOWN

,_ Q= 375.0 GPML_
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= Ld THI= 2881.0
= L T= 7401B. GPD/FT
0
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Appendix A. Mathematical Basis for Theis Curve Matching Technique

The mathematical basis for the Theis type curve matching technique
outlined in Section IV is relatively simple. When the time-drawdown data is

plotted on log-log paper and overlain on a Theis type curve it is apparent
that for the i'th data point:

Lu i = Lt i + Dt (16)

LW. = L$, + D$ (17)l l

where

Lt i = log(t i) (18)

L$ i = log($ i) (19)

LW.I = log (W(u i) ) (20)

Lu i = log(i/u i) (21)

and Dt and D$ are the amounts by which the log (l/u) and log(W(u)) axes are

offset from the log(t) and log(S) axes. The superposition of the time-

drawdown data and the shifting of the axes relative to each other (keeping the

log(S) and log(I/u) axes parallel, and doing the same for the log(t) and

log(W(u)) axes) can be viewed as altering the values of Dt and D$.

For a particular pair of Dt and D$ each data pair (t,$) can be viewed as

falling on the Lt and L$ plot, and also on the Lu, LW plot. On the Lu, LW

plot, however, one other point is of interest. The value of Lu can be

manipulated to yield a value of u. This value of u yields a W(U) value which

can be plotted on the Lu, LW graph. This new point is a point on the Theis

curve. Let the point on the Theis curve corresponding to the i'th data point
be designated PW.. Then:

1

PWi = l°g(W((10Lui)-l)) (22)
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The residual R is defined as the sum of the source of the distance

between the Theis type curve and each data point, or:

n

R = _ (PWi _ LWi) 2 (23)
i= !

where n is the number of data points.

Changing the values of Dt and D$ will change the residual. Those values

of Dt and D$ which minimize the residual will result in the best fit of the

data to the Theis type curve.

The procedure for finding the minimum residual is iterative. Each

iteration begins with the establishment of 8 Dt,D$ pairs centered around a

ninth Dt, D$ pair (figure 2). Each value of Dt and D$ can be expressed as:

Dt. = Dt + f. /kt (24)
j o 3

= + gj /kS (25)D$j D$ °

where j ranges from 1 to 9 and the values of f and g are defined in table i.

For j=5, f5=0 and g5=0, or:

Dt 5 = Dt° (26)

D$ 5 = D$° (27)

Dr5, D$ 5 thus is at the center of the nine 'shift positions.'

The preceding equations can be rewritten taking into account the steps
which occur each interation.

Dt. = Dt + f. /kt (28)
] o ]

= + gj A$ (29)D$j D$°

LU.. = Lt. + Dt. (30)
13 z J

LW.. = L$, + D$. (31)
13 z 3
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PW. = log(W((10Luij)-l)) (32)
_3

n

R. = Z (PWij - LWij)2 (33)3 i=l

where i varies from 1 to n and j varies from 1 to 9. Each iteration thus will

produce 9 residuals.

The residual arising from each (Dt,D$) pair is compared to the other

residuals from that iteration. That pair which produces the minimum residual

is noted. The values of Dt and D$ are reassigned to be that (Dt,D$) pair

which produces the least residual. °The iteration process then starts over.

If the minimum residual is produced by j=5 (figure 2) reassigning Dt and
o

D$ will have no effect. In this special case the sum of R2 and R8 iso
compared to the sum of R4 and R6. If R2 plus R8 is greater, the value of _$

is divided by 1.5. If R4 plus R6 is greater, the value of _t is divided by

1.5. This procedure identifies that direction (either horizontal or vertical)

in which the residual is increasing most rapidly and decreases the search area
in that direction.

A minimum of 50 iterations takes place. After this minimum is reached

the minimum residual from each iteration is compared to the minimum residual

of the preceding iteration. If the minimum residual changes by less than 0.1%

the iteration process stops; if not, it continues. A maximum of 250

iterations is allowed to take place before the program halts and issues a
statement that the data do not fit a Theis curve and no solution is available.

j f
3 gj

1 -I +I

2 0 +i

3 +i +i

4 -i 0

5 0 0

6 +! 0

7 -i -1

8 0 -i

9 +i -i

Table 1. F and G Values for Dr, g$ definition
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F|LE: TNSO_5 CAPDATA A NEW JERSEY DEPARTNENT OF TKAhlSPORTATiGN- C_S PAGE 00_

£GREENPONO T_5 0_5
I$.0 315.0 3.q4 Sl

0.50 4.60 l.DO 4.94 L.50 5.t6 2.00 5,35
Z°SU 5°50 3.00 $o5_ 3.50 5.b4 4.00 S°TZ
4.50 5.79 5°UO _°86 6.0_ $.g6 1,00 &.08
_°00 6o1_ 9.00 6°Z6 [0.00 A.J3 12.00 6._8

|_.00 6.61 16.00 6°71 |_.00 &.§2 20*00 6°g2
25.00 ?.|3 30*00 T°ZE 35.00 ?.45 40,00 T.AL
45°00 1.12 50.00 7.83 AO.O0 U.O$ 70.00 8,ZO
80.00 8.35 gO°O0 8°50 IO0_UO 8.64 120.00 8.87

i40,00 g.o_ ]60*00 9. Z4 IEO*O0 9.31 200.00 9.53
ZSO, O0 9,80 300°00 |U°04 35_°00 |O,Z3 400.00 |0.45
450.00 LO.Sl _00._0 10°66 AO0.O0 10._0 I00.00 |1.06
800°00 IL*Z1 900*00 ll*3a |000.00 11.$6 &|O0*O0 |1.73

_ZO_.O0 LI,9_ 1300oO0 Ll°9? l_O0°O0 IZ*05
|A40.O0 44

0*5O _L*Sg _*00 LI°ZT L.50 LU.gg 2.O0 |0.8!
Z°$O LO,?_ _,00 |U*_9 3._0 LO*_ _°UO LO,AZ
4,50 |0*33 5.00 |O°Z8 6°UO lOol8 i*00 LO°08
8°UO lO*OZ g.00 g.g_ _U°OO 9.88 _2.00 g.7_

|4*00 9.61 16.00 _.6| 18.00 _.5_ ZO.O0 g,45
25,00 g.36 30*00 9°Z5 35.U0 9._8 _0.00 9._0
45*00 9°05 SO*O0 9.00 AO.O0 8,_8 70.00 8.79
80.00 8.6g 90.00 8.64 _00.00 EoSg |EO.O0 E._?

L40. O0 _°3g _60.00 8.Z9 |80*00 8.18 ZO0°O0 8*09
_$0°00 7°9Z 300.00 ?o71 3_0.0_ 7.55 _00°00 1°_8
450.00 ?*ZO _00.00 7.0g 600*00 6.81 ?00.00 6.63

Appendix B. Sample Input Data
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_> PILE: TWSUW$ OUIPdf A NEW JEKEEY DEPARTMENT OF TR_SPORIATIGN - CRS PAGE OOi

FEURUARY 8o 1983

C'_ _GREENPOND TNS OR5

R " 1S.O0 FEET

C,_ PUHPING RATE = 31$o00 GPM

STATIC WATER LEVEL - 3,94 FEET

n:l TINE-DRA_OQRN OATA
8 OF DATA PAI8$ - 31

O l lIME IMINI 01W IFEET| D_AWDOWN P TIH£ IN|N| OTM IFEETI 08AWDOWN P TIHE IM|N! DTW |FEET| ORAkff)OWN

I 0.50 6.60 0.66 |8 16.00 6.71 Z°TT 35 180,00 9.31 5.43
"_ 2 1.00 6.q6 1.00 i9 18.00 6.82 2.88 36 200.00 9.53 5.59

3 |,_0 S,16 |,ZZ 20 20,00 6°92 Z,98 37 Z50°OO 9,80 5,86
re 4 Z*O0 5,33 l,J9 Zl 25,00 T*|3 J,|9 38 300,00 10,04 6*i0

5 _,50 S,50 1°$6 22 30,00 Io28 3,34 39 350,00 10,Z3 6,Z9
6 3,00 $°$8 I.64 Z3 33.00 T*_$ 3,51 40 400.00 LO,4S 6.51
1 3.50 5.64 1,10 2_ 40. U0 1.61 3.67 41 450.00 10.5| 6.57
8 _,00 5.TZ 1.78 23 48.00 T,lZ 3.78 AZ 500.00 10,66 6.72
q 4,50 5,79 |,85 26 30,00 7,E] 3,89 43 600,00 |0,90 6°96

18 8,00 8°86 |,QZ 21 60,00 8,0] 4,09 44 100,00 11,06 7,|2
IX 6,00 5,96 2,0Z Z8 10,00 8,Z0 4°Z6 45 800,00 11,27 1,33

I |2 T,O0 6.08 2,14 29 80,00 8,35 4,41 46 qO0,OO [|,38 1,44
0"1 |3 8,00 6,i8 2,24 30 90,00 _,SO 4,56 41 lOOO, O0 ll*S6 7*62(j1 * . . .
I 14 9,00 6*26 2,33 31 |00.00 8,64 4,10 48 |lO0,O0 |1,13 ?,19

|5 |0,00 6,33 2,39 3Z |ZO,O0 8,81 4,93 49 |200,00 l|*gI 7,97
16 |Z,O0 6,48 2,54 33 140,00 9,06 5,12 30 1300*00 ||,91 8,03
1? 14,00 6,6| Z,6? 34 |bO, OO 9*Z4 3,30 3L iAO0,O0 |2,05 8,11

IIME-RECQVE8¥ UATA:
P OF OATA PAIRS - 44

TIME PUMPING STOPPED _ 1440.00 MIN

• lINE (miNI DTW IFEETI DAARDQWN 8 TINE IMINI OTM IFEEII 08AWOOWN 8 TIHE IM|NI DIM IFEETI ORAt/OOMN
| O.SO ||,59 T.6S 16 IZ. UO 9.18 S.84 31 100.00 E.S9 6.63
Z |,O0 Ll,Zl T,33 11 IA,UO 9,61 3,61 3Z |ZO, OO 8,61 4,53
3 1*50 I0.99 _,03 [8 |6, C43 9,6| 5,6T 33 |40,00 8,39 4,45
4 2,00 10,8[ 6.87 lg 18,00 g,SS 3,81 34 |60,00 8,29 4,35
5 2.50 |O°TI 6.17 20 20,00 9.4S _.51 35 180°00 8.18 4.Z4
6 3,00 10,59 6,65 ZI 25,00 9,]6 5,4Z 36 200,00 E,09 4,13
1 |,SO IO,S| 6,S_ Z2 30,00 9,23 3,31 31 250,00 1,9Z 3,q8
8 4,00 10,42 6,_8 23 33,00 9,18 8.Z_ 38 300°00 l,TL 3,77
9 4,50 |0,33 6.39 24 _O. OO 9°10 5,I6 39 350,00 1.58 ),6|

IU 5,00 10,28 6, 34 ZS 45,00 q,05 5,II 40 400,00 7,38 3,6_
I| 6,00 I0,18 6,Z_ 26 50,00 9°00 3.06 41 450,80 7,20 3,26
|Z 1.00 10.08 6*14 27 60.00 8.88 4.94 _2 SO0. O0 7,Og 3.15
13 8,00 iO,OI 6,01 Z8 TO. UO 8°19 _.85 43 600,00 6,81 2,93
16 , 9,00 9,9_ 6°00 29 80,00 E,69 4,15 44 100,00 6,63 E,69
13 |0.00 9.88 5,94 30 90. UO 8°6_ _.10



FILE! TW50U5 OUTPUT A NEW JERSEY DEPAPrNENT OF TRAHSPQRTATKQN - CMS PAGE OOZ

THEIS ANALYSIS

TInE CUTOFF LIMITSS
LDUl • 0.50 MINUTES
HIGH a |_00.00 MINUTES

TRANSMESSIV|EY _ _6580. GPOIFE
SEORAGE " 0,1521-03

JACI36 ANALYSIS

rIME CUTOFF LINITSu
LO_ n OaSO MINUTES
HIGH • |_00.00 NIK, UTES

ERAMSM|SS|VIYY • 42q18o GPO/FT
SEORAGE _ O.|ITE-02

JA£GU ANALYSIS

lINE £UTOEE LIMiYSS
LQ_ • 0,50 MINUTES

t HIGH o SO.O0 MINUTES
_._ TRANSMISSIVIEY t 13q6_• GPD/FI

STORAGE 0°_851-03
i

TI#E-_ALCULATED REGQVERY VALUES 08510 ON ABOVE AHALY$1S

NO I RECOV NO T RECON NO Y RECOV
| 0°50 --2.AE 16 12,00 -0.6| 31 100.00 0.62
2 |.00 -2°10 17 I_.00 -O.A_ 32 120.00 0•1_
3 |°50 -1o62 IE 16.00 -0°4_ 33 1_0°00 0.83

Z,O0 -L,6_ 19 16.U0 -U•38 3_ 160.00 0t94
5 2.50 -|.5_ 20 20.00 -0.28 35 I00o00 1.06
6 3°00 --|°_2 21 25.00 -0,18 36 200.00 his '_
7 3.50 -|.3_ 22 30.00 -0°01 37 250.00 1°3_
8 6. o0 -E,25 23 35.00 0,00 38 3UO°UO |,ST
q 4ob0 --Iolb 28 _0°00 0.08 3g 350.U0 |.1_

10 5.00 -l°II 25 _5°U0 0.13 _0 _00°00 1.93
IL 6.00 -|.01 26 50°00 o.lg _1 _50.00 E°12
|Z 7.00 -o°qE ZT bO°O0 0o31 _2 SO0.O0 Z°25
13 8,00 -0.8_ 28 10°00 0°40 _3 600,00 2. S0
1_ g°OU -0.17 Z? 80.00 0.51 6_ 700°00 2°T1
KS 10,00 -0.71 30 90,00 O,Sb

CALCULATED RECOVERY ANALYSES GASEU ON PREVIQUS 2ACOU ANALYSIS

• |NE _UIOFF LIM!TSZ
LO4 - 0.50 MINUIES
HIgH - 1OO°O0 MINUTES



FILE¢ TWBOMS OUIPUT A NEM JERSEY DEPARTMENT UF TRANSPORTATION - EMS PAGE 003

TRANSNISSIVITY - 66667° GPO/FT
SIORAGE - UobB_E-OI

JACOO ANALYSIS

TIME CUTOFF LIMIT5¢
LOd - SO°O0 MINUTES
HIGIt - |600°00 MENUIE$

|RANSMISSIVITY • 33108. GPD/FT
STORAGE • 0,3LIE-O2

TIME-CALCULATED EECUVEBY VALUES EASED ON ABOVE ANALYSIS

NO 1 RECOV NO T RECOV NO T RECOV
| 0.$0 O._5 lb 12.U0 2.21 31 100o00 3.54
Z I.O0 O.1T 17 16.00 2.65 3Z 120.00 3.67
3 1.50 1,05 |0 16.00 2.45 35 160.00 3.71
6 2.00 1°23 lq lB.O0 Z.5I 36 160*00 3.89
5 2.50 1.33 20 20.OO Z.6I 3S 100.O0 6*OI
b 3.00 I._5 Zl 25.00 Z.IO 36 E00.OE 6.|Z
I 3,50 " 1.53 22 3OoOO 2°82 31 250.00 &.33
8 6.00 I.b3 Z3 35.00 Z*B9 38 300.00 6.57
9 6.50 1.12 Z_ 60.00 2.98 39 350.00 6oli

i I0 5.00 |*iT Z5 65.U0 3.03 _0 600,00 6.91
¢a4 || b. O0 I,OT 26 50.00 3.09 6[ 650.00 5°19
"-4 12 F.O0 1.91 27 60.00 3.ZI q2 500.00 5,33I

13 8.00 Z.O_ Z8 10. O0 3.3| _3 6Od.O0 5.6Z
16 9.O0 Z.iI 29 00.00 3.62 66 700.O0 5.92
15 IO.UO Z.IT 30 qO*O0 3.6E

_r
CALCULATED RECOVERY ANALYSIS BASEU ON PREVIOUS JACOB ANALYSIS

TIME CUTOFF L/HITS;
LOW " 0.50 NINUIES
lIl_H a TOOeO0 MINUIE5

TRANSNI$SIVIIY m 618_b° GPO/FT
5| ORAGE g 0*969E-O3

CALCULA|EO EECOVERV ANALYSIS BASED ON PREVIOUS JACOB ANALYSIS

TIME CUTOFF LIMITS*
LOd o OoSO MINUTES
HIGH = |00,00 MINUTES

TEANSMISSIVITY • 1_965. _PO/FT
STORAGE • O.bTAE-03

TFT'°BESIOUAL OAAWUOWN VALUES FOR THE FOLLOWING ANALYSIS

I T/1' RESID Q T/T ° RESID Q _/T' RE510



F[LEZ Tw50_5 OUIPUl A NEW JERSEY DEPARTMENt UF |R&NSPORTA||ON - CMS PAGE 004

| 2B8|°00 1°65 |6 |2_°00 S°84 )| |$.40 4°6_
Z |44|°UU ¥°33 |7 |O)°Sb 5°6T 32 |J°O0 4._3
3 961o00 7.05 |_ 91,00 5°bl 33 ||°29 4°45
4 12|.00 4.81 |9 8|°00 5.6| 34 |0°00 4.35
$ Sll°UO 6.71 20 7).00 $.5| 35 9.00 4.14
6 4a|°O0 6.65 ZI 58,60 S._Z 36 B.20 4.|5
1 4LZ°43 6.51 22 49,00 5.)L 31 6°_6 3,98
8 36|.00 6.4B 23 42,14 _.24 38 5.BO 3,11
9 3_L,UO 6,39 Z_ 31,UO S.16 39 S*|_ 3,6|

I0 Zd_.O0 6°34 25 3)°00 5.|| 40 _°60 3,44

I| 24|.00 6.24 24 29°e0 _°06 4| 4._0 )._6
12 2U6._| 6.|4 21 25°00 4.94 _2 3.08 3.1S
|3 |_L°uo 6°OT _ 1|._1 4°8_ 43 3.40 _.93
L_ |6L°UO 6°U0 29 |9°00 4,15 44 3.04 _°69
|_ |_5.00 _°94 30 |Io00 4°?U

RESIDUAL ORAWOOWN ANALYSIS

I[_E GUTOF_ LIMIES_
LO,_ - _.06 HiNUIES
HIGH - 28U0.99 NINUIE$

TRANS_|SSIVITY - 64599. GPD/FT

I

Oo
i RESIUUAL D_A_DOWN ANALYS|S

IIME GUIQFF LINIISa
LOW • 20.00 NINUIES
HIGH • 28_|°00 M|NUIE$

IRANSMISSlV|IY - T40|8° GPDIFI



FILE: VNSCAPTU EXEC A NEW JEESEY DEPARTMENT OF TRANSPORTATION - CHS PAGE OOL

_CCNTR_L OFF HONSG
CP LINX DEPGIS 193 193 ER READ
ACC IVJ C
CP TERH LINESIZE ZSS
CP TERN ATTH OFF
CP SPOOL PRINTER CDNT
SET BLIP OFF
CP TERH LINEDEL OFF
CP TERN LINEND OFF
CP TEkN ESCAPE DFF
CP TERH BELL ON
&BEGTYPE

CAPTD
COJ4PUTER ANALYSIS OF PUMP TEST DATA

&ENDTYPE
-EXP
&BEGTYPE

OPTIONSz I. RUN CAPTD ON AN EXISTING DATA FILE.
2, LIST AJ.L CAPTD DATA FILES,

3. CREATE A NEW CAPTD DATA FILE.
4. END

INPUT THE NUMBER DF THE REQUESTED OPTION*
&ENDTYPE
&READ VANS C1
&IF 61 EQ I &GOTD -RUt;
&IF &I EQ E GGOTD -LIST
&IF &I EU S &GDTO -NEM
&iF &I ED 4 &GDTO -STOP
&IF £1 EQ STOP GO TO -STOP
gIF 61 EO END GO TO -STOP
&IF 61 EO QUIT GO TO -STOP
&GOTO -EXP
-RUN
&TYPE

&TYPE mHAT IS THE NAME OF THE DATA FILE?
&READ VANS &NAME

FI¢ DISK [NAHE CAPDATA A

F | 6 DiSK _NAHE OUTPUT A IREC.CM FA LRECL 133 BLOCK |32
LOAD CAPTD PLDTTEKZ PLOTCHAN BLOCK ISTART
PRINT &NAME OUTPUT A ICC|
_TYPE
&TYPE THE FILE "&MANE OUTPUT Am HAS BEEN PRINTED OUT
[TYPE

CGOTD -EXP
-LISr
_IYPE
_TYPE THE EXISTING DATA FILES FDR CAPTO ARE:
GTYPE
L • CAPDATA A
GGOTO -EXP
-NEH
GTYPE

&TYPE _HAT IS THE FILE NAME OF THE NEH DATA FILE TD BE CREATED?
CTYPE REMEMBER THIS NAHE, MR|TE IT OOBN.
&READ VARS &NAME

Appendix DI. EXEC Listing
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F[LE| VNSCAPTD _XEC A NEW JERSEY DEPARTMENT DF TRANSPORTATION - CMS PAGE 002

STATE &NAME EAPDATA A
GIF LAETCOUE NE O &GOTO -13K
_TYFE
£TYPE THE FILE N[NAHE CAPDATA A " RLREA0¥ EXISTS.
&TYPE START THE PROCESS OVER AGA[No
_GOTO -EXP
-OK
&TYPE
F[b UISK &NAME CAPOATA A (BECFM FA LRECL 8Q BLOCK $_

LOAD CAPG_ ISTART
_GDTO -EXP
-STOP
REL C
DET 193
CP TERM BELL OFF
CP TE_M LINESIZE BO
CF SPOOL PRINTER NOCONX
CP TERM ATTN ON
CP SET LINEDIT ON
SET BLIP ON
&EX|T
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FORTRAN Iv G( RELEASE 2.0 MAIN DATE • 83033 10/07/28 PAGE OOO|

OOOl RE ALeA TI2001JSIEO0! CAP O0010
0002 REAL YN_YES/_YES _lwMOlgNU o/ CAPO002O
OOU3 LOGJCALOL T|TLE(ZS)IAMPlaCIF CAPOOO30

C CAPO00¢O
_---INPUT T||LE AND PARAMTERS CAPOOO50

0004 _RITE (_oSOL| CAPOOO60
0005 READ iSuSOZI (TITLEIiJelaEo255 CAPOOOTO
OOOb TITLEI[i=AMP CAP O0080
0007 WRITE IbB6Oll ITITLE|IIeluleZSI CAPOOOqO
OOOB 10 WRITE 15,503I CAPOOIOO
0009 REAO ISoll R CAPO0110
0010 _RITE IStS04I CAPO0120
0011 READ (SOD! _ EAPO0130
0012 _RITE lSoSOS| CAPOD140
0013 READ ISB_I STATIC CAP OOISO
001& WRITE (SISOTI RoQoSTATIC CAPOOLbO
OUIS _RITE |SoS08i CAPOOITO
OOlb READ (5_509I TN CAPOO[SO
OOLI IF IYM.E_.YES) GO TO 10 CAPOOLgO

C---INPUT THE DATA POINTS CAPOOZO0
0018 NRITE IS_SIOI CAPOO21D
0019 N_O CAPOOEEO
0020 20 N-M_I CAPOOZSO
0021 READ (Soe,EkD_30l TINI,$IMI CAPO0240
0022 GO TO 20 CaPO02SO
0023 30 RE_IMD S CAPD0260

C_"GHECR ThE DATA POINTS CAPOOET0
00Z4 NaN"l CAPO02BO
0025 CALL CHECK ITwSfMI CAPOO2_O

C_-OUTPUT THE ORANOO_N DATA CAPOOSOO
DOER _RITE (6fbO21RoQtSTATICoM CAPOO310
002T WRITE 16t6031 (TIII*SIII*IiI,NI CAPOOSZO

C_-RECOVERY DATA? CAPODS30
0028 _RITE IS_SilI EAPOO340
OOZ9 READ (5e5091YN CAPDO350
0030 IF IYMoNEoYE$I GO TO 999 CAPO0360

G---(NPUT P&R&HTER CAPOOSTO
OOJL _RITE lSs8121 CAPO0380
0032 READ ISt_l TPUMP CAPDO3gO
U033 NRITE (S_510) CAPOOADO

C_-INPUT THE DATA POIMTS CAP O04LO
0034 NRECmO CAPO0420
003S 40 NRECa/CRECtl CAPO0430
0036 READ (_t_gENO-501T(NRECItSINRECI CAPO0440
0037 GO TO 40 CAPO0450
0038 50 REWIND _ EAPOO4bQ

G---CHECK T_E DATA POZNTS CAPOOA?O
0039 NREC-/_P.EC-_ CAPOOABO
00_0 CALL CHECK IToStNRECI CAPO0490
0041 _RITE IDEA051TPUNPo NREC CAPO0_O0
0042 _RITE (brADS| (TIIItSIIIIIsLtNRECI CAPOOSIO

C---FORMAT STATEMENTS CAPDOSEO

00_3 501 FORMAT (/EXoO_HAT (S TITLE FOR PLOT (24 CHARACTERS DR LESSIT°| CAPOOSSO
0044 SOE FORMAT iE_All CAPOO540
0045 503 FORMAT IEXjO_HAT IS R IFEETI?Ol CAPOOSSO
0046 504 FORMAT (EX_e_HAT IS Q IGPMI?_( EAPOOSbD
OO&T SOS FORMAT 12XoO_HAT _AS STATIC DEPTH TQ _ATER ((N FEETI BEFORE°o/ CAPOOSTO

_SX_°PUMPiNG 8EGANT_I CAPOO_80

Appendix D2. CAPG0 List
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FOETR_ |V _ kELEASE 2.o NAIN DATE - 83033 10/07/2B P_GE 0002

00_8 50T FORMAT 12Xg'RI_,STATIC_'wl3FX0o2_ CAPOO590
00_9 508 FORMAT I_X,'CHANGE AN¥ OF THESE VALUES? IYE$1NOItl CJPO0600
0050 509 F_RMAT tA_! CAPOO610
005| 5|0 FORMAT 1/2XtoI_PUT THE TI_E-DEPTH TO kATER DATA PAiP$o AFTER_tl CAPOO620

2Xt'EACH PAIR HIT THE wRErUR_ _EYo TD 51_NAL THE E_D OF THE',/CAPO0630
& 2XttDATAI |HPUT A L|NE _|TN f_J OATA O_ |Tot| CAPO06_8

O052 _LL FORMAT 112XtlA_Y RECOVERY DATA? _Y_S/NOI I) CAP006SO
0053 §X2 FO_AT t2Xm'HO_ LONG DXU THE PUMPING PERIOD LAST? |M|_UTE$_I CAROD660
OO$_ 60_ FORMAT 12SAIl CAPOO670

0056 b03 FO_AT 18F_.21 CAPO06_O
00_7 60_ FORMAT (F8°2_|10! CAROO?O0
O05B _85 FO_AT IF|O.Z,||OI CAPO0?|0

C CAP00720
0059 999 STOP ¢AP00730
0060 ENO ¢_P00740
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FORTRAN IV GI RELEASE 2.0 CHECK DATE • 83033 10/0112B PACE 0001

OOOl SUBROUTINE CHECK (T,S,NI CAPDOTSO
C CAPOOTbO

0002 REAL T12001,512001 CRPO07?O
O00J REAL ?Nt ¥ES/'YES "/. _D/eNO i/ CAPOOTEO
0004 INTEGER IN(ZOO)w_KI31 CAPOOTgO

C CAPOOEOO
0005 DO 10 I-|,Z00 CAPOO810
0006 ID IN([I-I CAPOOB20

C---OUTPUT OATA POINTS TO SCREEN CAPOOE30
O00T ZO WRITE (StSDll CAPOOB40
O00B NRD_-N/3 CAFO0850
DO09 |RER.t_-3SNRO_ CAPO0860
00|0 KI_NAOW_I CRFO0870
OOLI KK(|)IO CAFOORO0
0012 MKIEIsNROd CAFOO890
OOL3 IF (_REM.GE°L) RK¢2|'KK|2;*I CAPD0900
OD|4 KRI31"KKIEI_NRDW CAPOOqlO
OOL§ IF IIREM°GE°21KKi3_-KK(31tl CAPOO920
QOlb dRITE 1515021 ((|Ni|_KRIJ)I.T|I_KK|JIleSI|*_KIJII_JIIg31o|=I#NROWlCRPOOq3 O
OOL7 _F IIRE_°GT.OI URITE ¢5o5021 I|NIK|*RKIJIlIT(KI_KKIJIIBS(KLtKKIJIICRFOO96D

G oJm|tlRE_| EAPOO95D
C_CHANGE CATA? CAPO0960

0018 _R|TE 15t5031 CAPOOgTO
0019 READ 15o5101YN CRPoogRo
0020 iF (YNoNE.VESI GO TO 999 CAPO0990

£_-ROD AOATA PAIR ¢APOLOOO
0011 30 WRITE 15,5041 CAPO|010
0022 READ ISPSLOI ¥N CAPOIOED
00Z3 IF IVN.NE.¥ESI GO TO 40 CAPOI030
D02_ N=N_I CAPOI040
0015 WHITE 15t5051 CAPOI050
OOEb RERO IS,S1TIN)eS(N) CAPOI060
00_7 GU TO 30 CRPOIOTO

C_-CHANCE A DATA PAiR CAFOI080
OO2B _0 WRITE 15eSD61 CAFOI09O
0029 READ ¢5,5101YN CAP01100
DO3o IF (YN.NE,YES! GO TO 50 CAPOIL|0

0031 wA|TE 15m507! CAPOL|20
0032 REAO |Seal J CAPO|I30
0033 _RITE 15e5081 J CAPOLI40
OO3_ READ 15.Ol T(J|ISIJ/ CAPOLISO
0035 CO TO 40 CAPO1160

C---DELETE A DATA PAIR? CAP0|IT0
003b 50 dR|TE 15_$091 CAPO||80
0031 R_AD 15t510| YN CAPO|IgO
00_8 IF (YN.NE.YESI GO TO 20 CAPO|2OD
0039 *RITE ¢SeSILI CAPOLEIO

0040 READ 15eJl J CAPOI220
OOAl DO bO iuJ,N CAPOI230
00_2 TiII-T(I_II CAP012_O
00_ S(II=SiI*L) CAPOIESO
OO_ bO CONTINUE CAPOEZbO
0045 N-N--I CAPO|270
0046 GO TU 50 CAPO|Z80

C---FORMAT STATEMENTS CAP01290
0047 §Ol FORMAT |/2XllUATA POINTSI,/313XelJgBSXweTIHEItSXIIOTWel3X| I CAPO|300
OO_8 502 FORMAT (3llXplJeEXeFEo2,EXeF6.ZtEX)| C APOt3LO
0069 $0_ FORMAT (EXeOCHANGE ANY DATA? IYES/NDItl CAPO[320
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0050 SUA FORHAI 12XtIAOD A DATA PAIR? |YES/NO)el CAROl330

005| 505 FORMAT 12X_IINPUT THiS NE_ DATA PAIR.m) CAP013_O
O052 206 FORMAT _2Xm°CHANbE A DATA FAIR? iYESINO|'I CAPOI_SO
005_ 507 FOKMAT _2XeI_HA_ IS _ OF DATA PAiR TO CHANGE? g) CAPO]3b0
OO5_ 508 FORMAT (ZXtlU_AT IS CORRECT TI_E AND DTW FOR Jt_13,1?al CAPO1370
OO55 509 FORMAT i2XtlUELETE A _ATA PAIR? IYES/N01 j) CAROl380
0056 5|0 FORMAT IA_J CAROL3qO
0057 5Ll FORMAT i_X,I_HAT IS 8 OF THE OATR PAIR TO DELETETel CAPO|4OO

C CAFO|AIO
0058 999 RETURN CAROL420
0059 END CAPOiA30
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FILL: V_SCAPTC FCETfiAk A hE. JERSEY DEPARTMENT CF TRANSPURTATICN - CMS

C VkSObGlb
C V_SOuU2G
C V.SOOO30
C VuSOuO_O
C V_SO_OEO
C CCCCCCCC AAA PPPPPPPPP .TIlIITIITTTT OGCODDDDD V*SOUOAG
C CCCCCCCCCC AA AA FPPPPPPPPP ETTTTTIITTTT DDDDDGDDDD VISUuUTC
C CC CC AA AA PP FP T1 DO HD VWSUGO6O
C CC _ AA Pp pp TT DO DO V_SO_u_0
C CC AA AA PPPPPPPPP TT UH DD V_SOOICO
C CC AJAAA_JAAAA pppppppp TT OC _O v_SOuLlO
C CC AAAAAAAAAAA PP TT DO DO V_SuOZ2G
C CC CC AA AA PP TT b_ DD VmSOO13C
C CC CC AA AA PP TT DD OG VWSUUI_D
C CCCCCCCCCC AA AA PP TT DCCDDDDDDD VWSOU[SD
G CCCCCCCC Aa AA FP TT ODDDDODDD V_SOUI6G
C VRS_O/TG
C v,SOulE0
C V_SDUI_C
C VWSHUZGD
C VWS_U21O
C VWSL_2_G

C *e CCKPbTER ANALYSIS OF PUMP TESI CATA ** VRSCUZ}G
C vwSCu2_C
C VWSOOZEO
C _SUu2_
C V_S_O27C
C A C,RAFh|CAL METMC[ FiR A_ALYLtNG TIME-HRA_C_WN DATA ANG PRCDUCJNG V_SUG2_D
C kEPC_T _LALIIY GRAPPS. CAFTC CAN USE ThE TMEIS, JACOB. CALCULATED V_SOG2_C
C "_ECCvEh.Y AN_ RESIDUAL [RA_DO_N METH_S F_ CALCULATING TF.A_SM|SSI-V_S_O_C_

C VIT_ _NC STORAGE. SEE I_E Sd_ROUTINE INPUT FCR A _ESC_IPTIDN OF V_Suu310
C THE IhPLI DATA. SEE ThE USERS MANUAL FOR Ah EXPL_K_TIO_ 0F h_ vwSG_320
C TH LSE C_PTO AND THE ASSUMPTIONS INVOLVED. VkSOO33u
C V_SCO3_
C V_SOO_EO
C SU_C_T|NE_: _S00360
C L. IhPLT REAC Ih ThE DATA VWSGO3?C
C 2. I_EIS THEIS ANALYSIS CGMMANDS v_Su_3BG
C 3. IFSREC CALCULAIED RECOVERY ANALYSIS _ASEC uN T_EIS V_SQuJ_G
C _. JA_E JACC_ ANALYSIS C&MMAhHS V_$OO_CO
C 5. CALEEC CALCULAIED RECOVERY ANALYSIS EASED Oh JACGB V_SUUAIU
C b. AESIC RESIDUAL C&AwDG_h ANALYSIS v_SGC_2G
C I. TC_EEK CALCULAIES T AN_ S VALUES AFTER LINEAR REGRESSICN V_SOuA_C
C U. FLTLIN DATA Ah£ LINE PLOTTING v,SUL_¢O
C 9. SLPLCT SE_I-LOC PLCTTINO VwSu045u
C IU. RESLLT DISPLAY RcSLLTS UN T_E FLUI V_SG_6_
C 11. LIhREG CALCLLATIG_S FOk LINEA_ kEG_ESSION v_SOU_IO
C 12. LLPLCT LC¢-LDG PLCTTING vwSOG_EG
C 13, ThSPLT I_EIS ANALYSIS CURVE PLCTTING V,SO_N_O

C 1_, FhTCLT P_l_IIh( AESULT$ VhSQ05C0
C 15. TABLE lADLE _EhE_ATION vWS_USIC

C 16. SEARCF SEarChING IHEIS SCLLTIGN SPACE v_Svub_o
C II, SETLF F_EPaRE FUR CALCULA/IC_S FUR FINDING T_EIS SCLUTIChvwSCOSEC
C 16. NIN EihE M[_ OF _ NUMBERS VWSJ_56C
C 19. CCMFLT CG_PLIE ThE RESIHUAL OF _ THEIS FITS V*SUOS_G

Appendix D3. CAPTD Listing
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FILb: VnSCAFIC FCKThAN A hEW JERSEY CEPAHIMLNT CE TRANSPORTATICh - C_S

C 20. El - EAFGhENIIAL INTEGRAL VWSGG56G
C VWSOOS)O
C vwSO_560
C VWSO_5_O
C RkEERENCES= vWSv_CCC
C mANALYSIS ANC EVALUATICN OF PU_PING TEST EATA_ n G. P. KRuSEMAk VWSUob|G
C ANC N.A. CE E|C_ERe 1579. V_SO06_O
C VWSOU_3C
C nGEOLhD WAIER ANC WELLS, N JOHNSCk DIVISIOh_ UCP INC,t IgTS, vWSOOb_G
C VmSOG6_O

C Ph_GRAM_ER= vWSUUC?O
C JEFFKEY L. PGFFMAN V_SU_CEO
C NEW JERSEY CEPARTMEkT UF ENVIRChMENTAL PROTECTION VWSCC6SE
C DI_ISIEN OF _ATEF RESOURCES V=S_ICC
C mA|EN _UALITY _AhA_E_ENT ELEMENT v_SO_IIG
C _LFEAU CP GRC_NC RATER MANAGEMENT V_SOO72_
C GRCbND WATEh RESCURLE EVALUATION SECTICN vwSOO?2G

C CECEM_ER I_E2 v_SO_7_O
C _SOGT_G
C RE_|SEC dUkE 1_ TE ACCOUNT FC_ NE. GRAPHICS PRCGRAMS v_SuU?C¢
C VbS_77G
C VWSOGT_C

C v_SOU7SC
C .................................................... V_SOuOEG
C V_SO_81G

REAL I(_COJ,$(2_G|,LTi_)_T2(_JU_,S2(2Uu_,L12|2_OI V_S008_0
REA.L LSI=Gu),ERV(_G|oLI_(2UuI_LSA(2GUJ v_SG_8_C
_E_L _N_ YEll=YES ol_ _O/okO o / V_S_8_u
•LCGICAL=I TITLEi25JtRECCVR V*S_05G

C,,.,,,,,,,,,GRAPH_NG ARRAYS ANE COMMON BLCC_S V_S0O_E0

0IMENSIOk IX_I2,bCO0;, IPCINTi2,bOOO| VWSQUBTG
LCGICAL IEK, CAL V_SGOaEU
LCGICAL=I LIFT(eUCGI, _TR|NGII_O|_ ARGI|JUI v_S_uESG
CCMkLh I_FUT/ TEK_ C_L_ NPkTS, IXY, LIFT v_SGGgLu
CC_PCk IIFA_[/ lPC|kTt IPIR v_Sv_g|C
CCMPQk I[EVICE/ I_LIM, [YLIH, HAX_O_ MAXYO_ I_MIN_ IYM|N vWSJOg_G
CCM_CN /PARS/ LEk, INtEr, kCHARS, NbFLFT, AKG_ STRING V_SCO_3G

C,.,,,.,,..,,E_G OF GRAFhICS RE_IREMENIS VWSCG_40
C_MPCk IIITLES/ TITLE V_SGGgSG
CC_PCh /FLT/ XUt^|tYG_)_ v_SCG96C
CCMPCh /CAIAI N_Rm_oTPLMRmkREC_$TCReThAN_TEA_I_TRA;_Z_A_b_O V_SG_7_
CCMPCN /FEINTS/ T,S,_T_T2_LSeST,LT2 v_S_gEG
CCMRCR IF_NGE/ ILC_TH|mSLC,SHI,TZLCeT2_I,S2LC,SZ_I V_SG0$$C
CCPMCh /IEAIAI EhM,kPTS_NSbM v*S_1OCO
L_MMCN l_gG/ XACC,WACC,GX,D_,X,JRIG, YCWIG V_SQLUIO
CC_PCk /FERN/ RI,R_,_3,R@_RStRbtRTtRao_R V*SQLQ20
CCM_GN I_IRAI LTX,LSX V_S_Iu_C

C v.S_Iu_G
C.................................. v_SOL050
C VWSO[0A0
C---PREFAFE RLCITER TERPINAL vwSOLO?C

C_LL FLT_ET _S_IQEC
CALL FLIERA V_SGL_$G

C---SET UP PHYSICAL OI_ENSIChS CF GRAPM, Lk INCHES vwSOII_G
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FILE: V*SCAFTC FOK]RAN A hE_ JEESE_ OEPARTMENT GF TRANSPORTATICN - CMS

XC=I.7 V_SOIIIG
X1=13.7 VVS01|_G
VC=J.2 VWSOII3G
YI=_,2 VwSCII4G

C---REAG IN _AIA V_SGII_O
CALL INPLTIK£COVR| VhS_1160

C---THEIS ANAL_S|S? VkSOlllG
10 _RITE I_t_GII vwSGIIEU

REAC (5,_IGI _N V.SG1150
IF IYh. EC,TESI CALL ThEISIRECQVRI V*S012CO

C"- JACCB AN6L_SIS? VwSOl2IO
_U _RIIE (5,5G2; VwS_I220

REAC I5,EI_I YN wS_123G
IF (Vh,E_.YESI CALL JA_EIAECOVRI VkS_124C
IF (._CI.RECCV_I GC TO 3G V_SG12_C

C---KESIDLAL ER_kDE_N AhALISIS? VWSOI26G
_IIE lS,_G_l V_SOI2]O
REAC lSt_luI YN VwSOI2_0
IF (_k. EG.vESI CALL _ES[D V_SJ12_O

C---STAFT PkGCESS ALL C_ER AGAIN? VkSUL3CO
JU WRI1E i5,_06I V_SuI3IG

REAC ISw_lgI YN V_S_l_O
IF iVN.[C°XESI GO TC 1_ v_SO132G

C vwSOL3_G
C VWSCI350

501FCRPA] |/2X,_IHEIS A_ALYSZS? iVESINGJ') _bS_136G
_G2 FCRPA] II2X,'JACCE ANALYSIS? (YES/NG)_I VkSCI31G
5w_ FE_AT I/2X_'RESICUAL [RA_GO_N ANALYSIS? (YES/NO|mJ vkSCI3EO
_ F_RVAT (12At'STARI P_GEESS ALL GVEP AGAIN? IYES/NC) e) V_SGL3SO
5/dFCRP_T IA4I V_S_I4CG

C v_Sul41C
S_ SICF V.SCI_O

END vkSulq3_
S_FCLTIhE INPUI(EEC_VFI v_S01_6O

C V_SGI_C
C v_SOIA¢C
C INPbl ALL CATA v_SClA_C
C vwSCl4E0
C I_PCRIAkl hOTE: v_SoL_o
C CaT_ IS kEA_ FKG_ UNIT 4 _S_ISCG
C LNII 5 IS THE IERPINAL A_wO IS INTERACIIVELV uSED V*SGISIC
C *_ITTEN bU1PCT SE_I TC UNIT e vwSG1520
C V_S_IS_G
C v_SOI540
C CARL 1: TITLE v_SOLS_C
C LP 1C 2_ CHARACTERS VwS_IS_G
C ThE FIRST ChArACTER IS A PL_TTING CCNTRQL CHAKACTER vWSOISIu
C ThE LSE CF A '_' OR _ ' IS RECOM_ENCE_ VWS0ISEG
C v_SGI5_O
C CARO 2: V_S_16CC
C R- CISIAhCE FkC_ FUMFIN_ _ELL TC CBSERVAIIO_ .ELL [IN FEETJ _SdlelC
C _- FbMPING _ATE tIN GALLONS PE_ MINUTE) V_SdIE2G
C STATIC- STATIC _AIEH OFPI_ IN WELL bEFCRE PU_PING BEGINS V_SCI63G
C N- hLM_ER CF TI_Ee GRAWDOaN _AIA POINTS V_S01_¢O
C VwSGI_EC
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C CARD 3 IIMEtCRA_COWh DATA VRS_I66G
C REALLY h CARCS HERE VwS0167G
C EACh CARD HaS Oh 11G_E DATA PAIR V_S_I_EC
C The FI_$1 DATUM IS THE NUMBER OF MIkUTES SINCE PUMPING STARTED V&SOib_O
C 1HE SECCND DATUM IS TFE DEPTH TO kAIE_ IN T_E WELL AT THAI TIME V_SOITGO
C VwS_ZTIO
C CARD k v_S_1720
C TPUMF- lINE AT whICH FUM_INO STOPPED IMINU_ESI V_SOIT3O
C NKEC- hUMbER OF TIME,RECCVERV DATA POINTS VRSOI7_O
C vwS017_O
C CARD 5 VwSCIT_G
C REALLY RFEC CARDS _ERE VuSGZTT_
C EACH HAS _N IT GhE GAla PAIR VmSG[T_G
C THE FIRST DATUM 15 THE NUMBER OF MINUTES SINCE PUMPING STEPPED v_SOIT$O

C The SECChD DATUM IS The DEPTH TO DATER IN The well AT THAT TIME vwsozE_O
C VmSO/61O

C VWS_IE_C
C VECTORS CREAIEO EY TFIS SLBRLUTINE WSALE3C
C TIT) - TIeR SINCE PLMPING BEGAN FCW ITH DATA PAIR , I=l TE h VoSCIE_C
C LIilI LUG ITIII) VwSGLB_G
C Sill DRA_DCNh IN _ELL FOR ITH DATA PAIR v_SOlbAO
C LEII; LOG (SlIII V_S_IAIC
G T2IJ) II_E 51hCE PIMPING STOPPEO FCR JTH DATA PAIR, J=I,NREC VWSGIBEG

C LTLIJI - LUG IT2iJII v_SalAf_
G S2IJJ DRAWDC_h Ih YELL FOR JTH RATA PAIR V.SGIgGG
C VwSGI_IU

C S_ALARE CREJTEO EY IFIS SLBRCUTINE VWSCI_2O
C TLG. MINIMU_ VALUE OF THE vECTOR T v_SCLg_O

C THI NAXIMUP VALUE OF THE VECTOR I V.SCI_G
C .SLa MINIMUM VALUE OF THE VECICR S V_SCL$_G
C Shl NAXIMU_ V_LUE CF THE VECTOR S w_SOl_
C TZLC MIhIMU_ VALUE OF T_E VECTCR T_ V_SULgTG
O T2HI MAXIMUM VALUE OF THE VECTCR T2 V_SDL_D
C S2LC MINImuM VALUE OF THE VECTOR SZ V_SCL_S_
C S2HI MAAIMu_ VALUE OF THE VECIC_ S2 V_SO2DCO
[ vwsu_OlG
C LOGICAL _ABIBLES IhlTIALIREO EY THIS SQERCUTINE V_SO_G_C
C RECCVR - THIS IS .TRue. IF TIME-RECCVE_Y DATA wAS REA_ I_ V_Sd203O
C IF IS .FALSE. OThERwISE V_SUZOAG

C V_SG2O_
C V_SO20_C
C- V_SO2OIO
C v.Su2oEG

RE_L TI2COIeSiZGOI,LT|_OO|,T2(2UUI.S212_0)eLI2|2UQ;,LS(2uOI V_SG_SU
REAL TEMF(Z0CJ wSO21CO
IhIEGEA Ih(_GGJ,KK[3} v_SGZIIO
LCGICAL*I TIILE(2_I,RECCVB v_SJ212G
DIMEhSIC_ IDATE(I_I V_SO2I_Q
CCMeCk IIITLES/ TITLE VwSC2I_G
CCM_CN IRANG[I TLCoTHI,SLC,SHI,T2LC,T2HItS2LC_S2HI v_Su2ISC

CCM_CN ICATAI N,Rt_,TPLMP,_REC_SICR,TRAN,TRAhI,,TRAI_2_A.B_TO _SO2I(G
CCM_Ch /FCI_T_/ I,S,LT_LS,T2,S2,LT2 V_SG2L?D

C vwSO2lE_
C ....... WSG2I_C

C _S_22_G
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FILE= VWbCAPT_ FGRIEAN A _EH JEESEY QEPARTMENT CF TEANSPGRTATICN - CM$

C---OATE V_S&221G
CALL MC_YRiI[ATEI V_S022_0
_[lE tc._061 [CATE ¥_$0223G

C---INITIALIZE vwSo22_c
DC 5 I=I,2UO V_S_22_G

5 IkiII=l vwS02260
C VWSOZ2T0
C---REAC IN TiPE, E_A_CChk CSTA V.S02ZEC

REAC (_fE_l) (tlTLElllol=l_25) V_S_22_G
REAC (%s_ KtGtSTaTIC_h VnS023CC
TLC=IG00CCO, v_S_2Jl£
THI=-TLC ¥mS_2320
$LC=ILG VwSO232G
ShI=Thl VWSd23_G
REAC (%_j /Tt|JeTE_PiI)eI=I.N| VmS02_SG
DE 1C I=I.N VWSG23_

Sil}=1EMP{II-ST_I_ V_Sd23_O
IF (TiI).LT.TLG# TLC:T(I_ VwSO23_O
IF {TII).GI.T_I# T_I=TII) V_SO23_O
IF (S/I}.LT.SLG) SLO=SII} V_S_2_
IF lSil#.GXoShil SH[=S(II v_Sd_I_

LEII}=_LG_IG($II#} vkS_2k_G
10 C_NII_b[ v_SoZ_k0

_IIE I_._GO_ ITIILEilI.I=Ie25_ v_SOZ4_G
_kllE (_,tdl) _,_,SlaTIC V_$0246_

NR_k=h/2 V_S02k_0

I_E_=k-3*NRO_ V_S025C0
K=_w*I _S025]0
KK(I;=_ vwSC252G
KK(2I=NHCW V_SO25_O
IF {I_E_,GE.I# _{2)=_(2J+i V_SOZ540
K_i_}_Ki2l+h_Ok vWSG25_O
IF (I_EM.GE.2) g_13;=_(3;+l V_S025_0
_kJTE (b.6051 ((|hiIe_(JJI_T(Ie_(JJIeTEMP(I*_(J#J_([+_iJ/], VWS0Z51C

G J=l_l.l=l*&_C_/ V_SGZSEC
IF (IFEM.GT.C) w_ITE (c,oUS; (lNI_+_|J};,T(_+_KIJi|mTEMP(_+KKiJIIV=SO25_G

m_(K+KK(JJ}_J=_,IREP) V_$C_6(6
C---kEAC I_ TIPE_ _ECCVEk_ 0eTA vkSO2bI_

RECCV_=.F_LSE. vwSC262C
REAC (_,e,ENC=9_) IFb_P.hREC VaSd_b_O
RECC_F=.IRuE. v_Sd2tkC
T2LC=ICCCC_u. V_SO2e_
I2HI=-T2LE V_SG2c_G
S2LC=T2LE V.SO2eTG
S2HI=T2_[ _S02oEO
_E&C (_._) /IZ(I).TEMP(II.I=L,N_ECJ V_S_Zb_C
OC 2_ I=I.NKEC v_SO27CC

S2(IJ=IEMPi|)-SIATIC VkSO2/IC
IF (12(I;.LT.I2LC) I2LC=TZ(I] V*SO272G
IF (T2II).GI.TZ_IJ T_HI=T2(I_ v.SO2730
IF (S_iIJ.LI.S2LC) S2LC=SZ|IJ _WS02740
IF (S2/I).GI.S2F[} $2HI=SZil} V_$027_O
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FILE: Va$CAFTG FGRT_Ah A _Em JERSEY CEPARTHENT CF TRA,ISPQRTATIGN - ORS

LT2II)=_LOGIOIT2ilI} v_Su£7_Q
20 CChTIhUE VhSOZ77G

_RITE |6o_03J NREC.TPUPP _$027E0
_RIIE |6.C_J V_S02/SC
NRC_=hEECI3 VsS02800
|RE_=hEEC-NRE_*3 V_SC28|G
K=hECE �r�VkSG2820
X_(ll=O VmSL2630
• K|2JnNFCh VkSG2_C

IF (|RE_,GE.II KKI21=K_(2J+I VMS02850
KR(3)=_|2Je_KOk V_S_2860
iF IIRE_*GE*2t KK|_|=_KI3)+I VkSOZ870
_ITE (COCO5) i(|EIIt_F(JIJ,TZIIeK_iJ)).TE_PI|tKKiJII,SZiIt_IJ_J.V_SOZb_

JmI,3I.I=I,kECWI V_S028iG
IF ||REM.GT.OJ bRI[E I(,_G)# (|N(K+_KIJJJ.|2(K+K_(JJ|_IEMP(_ 8�²�f�V_S029G_

/).S2(KeK_IJI|.J=I.IFER| VmS_291_
C V_SG2920

5_ FCkPA1 |_Ali V_SC2_C
buo FCEPA] (/15X,25AL| VaSO296G
C0L FCRP_T ( _SC29_d

12X. m R = °.F[0.2.' FEET'. V_5029C0
I_Ae' PU_PI;_G RAIE = °.FIO*2t m GPM m. V_SC29_

& 12_, ° STAIIC k_lE_ LEVEL = ',FIO.2_' FEET°I V_SC2SEC
_Z FORFA] |ISAt°IIME-_A_CC_h OATAmt V_$U2g_O

& /2Xt' ¢ OF RATA FAIRS = ttl_O| V_SC3OCG
bE3 FG_PA1 ilISX.tT|PE-RECCVER¥ DATA: °. V_S_3UIG

/2A! ° _ OF CA|_ FAIRS = _eI_Oe V_S_JU2_
& /.2_'IIPE PUMPIkG STCPPEC = ',FIO.Z,' H_N'| VbS03O3C

_u_ P0_HA1 (12(3Ae°I'o3_.'II_E (HIN#° _2Xe'G]_ {FEETI'.ZX.'CRA_E_N°e_XV_SU3060
Jj VkS_30_0

_U5 FCRPAI 12llX.I3.FIG,Z.<X.Fg,Zm_XmFg,2.TX|| V_SC3G_C
b_b FC_R_I (/50X._3_L_AL) V_SG307G

C VkSO3uE0
S_9 RETLRh V_$O3U_

ENO V¼Su31C0
S_C_[I_E ThEISi_EC_V_) V_S03_O

C V_S_I2O
c _S_3130
C I_EI$ A_ALYSIS V_SO3Z4G
C u_S031_0
C vwS_3160
C V*SO31?C
C................. V_S_31EO
C v_S_31SO

KEAL T2(_OuJ,SZI2_I,L12|_O) V_Su3210
REAL#_ bokU_blN_ v_SOJ2_C
LCG|C_L*I TITLEi251_ECCVR,_ESTF. IEhC V_S_3_C

LCGICAL#I TXI3Ui/OTO.°I'o°_om'E'_ . 'e°Ia_°Hmm'/',°N°_mU_°T'e°E't V_S_3ZkO
'S','|',Io_' °l V_SU32_C

LCGICAL*I TY(3U|/eUot'_oetAeee_oODOeeC°m°_'e°_'e _ 'm'|em°F°.e[°_ V_SO_2_C
& 'E°.'T'o'I'.I_ ' '1 V_S_32]G

LCGICAL_I TA(_ul/OTOe°FOo°E'_°I°.'$°,' '_°A°t¢_'o'A'.OL'.'_'e'S°t V_$b326C
& °I','S',lo*' 'I V_S_32S_

REAL YN, YES/'YE5 '1, hEI'hQ Ol v_SO33C_
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FILE: V_SCAPTG FOkTRA_ A hew JERSEY CEPARTMENT CF TRANSPQRTATICN - CMS

CC_PCh IIITLES/ TITLE VWS0331C
CCffPCh IC_TA/ Nwk,GtTPLMPtNREC,STC_oTRANmTAANItTRANZ,ApB.TG VuSu332_
CLMffCh ITCATA/ ER_t_PTSohS_M VWS033_C
CCV_EK IFCINTS/ IwSvLToLS_i2mSZwLIZ VWS033¢0
CCMPEK I_NGE/ TLCtT_I_SL_mS.ItTZLCtT2HI_S2LCtS2HI VWS_3_G
CCM_CN /XI_A/ LT_tLSX V_S03360
CCRMCN /_C0/ XAC_YACO_0AIDYIAXORGoAYG_G V_5033_0

C v=SO3SEO
C.............. V_SC33_G
C VwSU3_C_
C SET LP PARA_TEkS FCR FIRST RUb V_S_3¢|b
C V_S0342C

RESIF=.F_LSE. VWS03_3_
C_-SET UF PA_ _ Fib v_SU36¢C

XLG=ALCGICITLC) V_SJ3_G
XhI=ALCG|CiThI_ V_S03_6_
YL_=ALOG]C(SLC) vkS034]C
¥_I=ALGGIG(S_II VWSO3_EO
TF_LC=TLC v_SG_G
T_I=Thl V_5_35_
GC 1C 2C v_Su_510

C V_SO3S_G
C SE1 F_AMLTEKS F_ SUCCEEDING EUhS VWSO_5_O
C WSG35_C
C---_A| ARE T_E LC_ _N[ kIG_ C_I_FF TIMES FOR THIS Rub? _5_355C

L0 _llE 15,50_1 v_S035_0
_EAC [St_l T_KLG VWSO_5]G
W_I1E'iS_SGo_ V_SG35EG
REA'C lS,*l T_K_I V_S035S_

ZO.NPI_=G VU$036C_
XLG_hK=ALCG[CIT_KL_) V_SO3o|G
XhIeR_=_LCGICITV_P|I V_SO3b_C

C---SE| M|_IMLE I_U_ER CF SUPMAIIGNS V*S0363C

NSb_=SG v_3b4C
C---SET LF ]HE A_ALYSIS ARRAYS vwSG_C

&C 3G I=|.N w_SJ3_C
IF (T(II,LT.TPKLGI GC TC 30 v_S03_7C
IF (TII|.bI.TMK_I| GC TC 30 V.SQ3bEC
hFTS=_FTS l�V_SG3_C
LI_INPISI=LT(II V*S037CC
LSXihFTS)=LS(|I V_SJ_ZI_

3u _C_IIhUE v_Su31_C
C_-CALL T_E SE_RC_ SUB_uTIbES v_S0_/3G

CALL SEAFCH(IENCJ _WSG37_
IF IIE_I GO TO 6C v_SG37E_

C--CALCULAIE I_ANS_ISSIvITV ANC STORAGE v_S_IeG
Pl=3.1_IS_2_ _S03710
UINV=IU.**ILIX|II_X_CI _SU378G

_=LSXIII+YACC V_SU3_CG
._=lO,**(Wb_ v_S03810
S_I=Ib,_{LSA(1)) VwSO_820
T_h=C_L/I_.*Pi_SAI*7°48) vwSG3830
T_Ahl=144C.=1RAh _S_3_6C
T_Ah£=IG_71oelKAN v_S_o_C
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FILE: VRSEAPTC FCKTRA_ A EE_ JERSEY CEPARTMENT CF TEANSP_TAT|CN - CMS

T_L=LC.*atLTXIIIJ VkSO386G
S;_R=_.*TRAN*TAIOL/IR_;I vkS03870

C---P_INT OLT T_E A_SkER VmS03BE0
WRITE (6w6GlJ v_SG3B_O
CALL FNTCLIITPKLG,TMKH|oRESTF| V_S_3_CG

C PLC| 1HiS _kALYSIS? VWS039IO
WRITE |5tSU2I V_S_39_0
REAE iS,51UJ YN VWSu3930
IF I_haEG.NO) GC TO 6_ V_S_3940

C_-PREPA_E PLETTE_ V_S_39_C
_RIIE 15o5C3J VwSG396G
REAC |St_IOtENO=4CJ TRASH VRSO3S_G

_U RE_INE 5 ¥_S03_G
C_CALL EATA FLOTTI_G CO,TIkES VWSC395G

CALL LLFLCTI_LOeX_IoYLCtYMIe_ORIGeXMAXtXSCALEeYOkIGtY_AX_YSCALE. V_SOqUCC
& TIILE.lX.TYI V*SG_U|u
CALL IHSFLT(L[_LSoN,XC_|G_MAX_XSCALEo_I_YMAA_Y3CALE_XLC_RRe V_S_4_2_

C XFIMEK| vWSG4Q_O
CALL _ESLLTITM_L_tIPKH|,TA,RESTFJ V_SG4040

C---vIE* RESUL1S v,SO_Q_G
REAC 15_IO_Eh_=SCJ IRiSh VWSG_U_

5_ REn|hC _ vkSd40?O
CALL PLIE_A VWSO_OEC

b_ |F I.hCT.EECCVRI GC TC 7C VWS_G$O
_DC A CALCUL_TEC RECCVERY ANALYSIS? V_SC4LCC

WRITE (5,9&_; V*SO_IIC
_EAC IS,glOI YN V_SQ_I2O
IF (Yk.EI.YESt CALL Ih_RcC VkSU413_

C---DE _NLTFEE THEIS A_AL_SIS? YkSu414_
7d _IIE (5.507J V_SG_L_G

kEAC I_e_lGI YN VkSONL_G
IF IYk. E_.YES_ GO TE 1C V*SO*L_C
GC 1C 9_ vWSO_IEO

C---T_EIS CLRVE _AICHIhG ATTEMPT TOO_ /CO LENG _S_ISG

oO .RIIE (5_5U6| V_Su42CC
C _hS_2|C
C FC_MAT STAIEMENIS _WSQ422C
C V_50423_

5u2 FCRVaT I/2X,=PLOT ThIS ANALYSIS? (YES/NOI°I vwSU_24C
5u} FCR_AI I/2X,'PREPARE IPE PLOTTER, TYPE "T", ANC EETURN°) V_Sd_29_
5Q4 FCRPAI |/2Xe'PERFCk_ A CALCULATED RECEVERr ANALYSIS CN T_E RECOVE_V_SO*2_G

G_ DAT_°=/SX,=OASEC CN ThE TNEIS ANALYSIS RESULTS? IYES/_O|°I VwS_2?G

}05 FERMAT (/2X,'_H_T IS ThE LC_ TIME CuTCFF?') VwSO42EG
5Uo FORMAT |I2X,'=HAT IS TFE FIG. TIME CUTOFF?'| vwSG42SE
5_1 FC.PAI |I2A._CO ANCIHEF IhEIS ANALYSIS?') V_S0_3CG
500 FC_eAI (/2A,'TNEIS P_TC_ TCO_ TOO LONG. ATTEHPT$TOPS.'I VwSJ_3IO

5_0 FCR_AT I_l v_SG@32G

OGI FCR_AT I/III_OTHEIS A_ALtSIS _) V_S_433G
C v_S_4340

S_9 EEILRh v_S04_O
_NO _Su_3eO
SL_LTIhE T_SREC V*SG437C

C v_S043EO
C CALLbLAIEC RECCVERY ANALYSIS BASEC Oh ThE THEIS ANALYSIS VW$C_SG
C V_SU_4CC
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FILE: Vw$CAFTO FCRTRAh A hew JERSEY DEPARTMENT GF TRANSPORTATICN -- GMS

C VwSO641G
C VWSg_420
C THE ]bETS EbRvE CALCULAIED IN THE SUBRC_TINE IHEIS IS E_TE_uED V_S046_0
C ANC CALCULATE_ RECOVERY VAL_ES AKE GUMPUTED AND STOKED IN THE V_SG_640
C vECD_ SCALCtJ|. V_$O_0
C VkS0¢460
C---- VWSG_@70
C V_SCk_O

REAL T(2CCJlSiZUO)tLT(2Ou}oTZ|ZOO}eSZ(2GU),L12t2UUJeSGALC(ZCGI V_SC_4_G
REAL LS(2LU) VW$0_5¢0
REAL*E LekU V_SO_5|O
LCGICALtl TX(30)/°_','E',°C°,'U'o'V','E_,°E't'¥',' °,il°I°I°,eM', VkS_S2G

'E',' °,'(°,°Mt,'I'e °N°t'Ue,'T°,OEO,°S°,' |',Tm' '/ VmS_@52G
LCGICAL_I TYi3UII'C','A','Lg,JCo,ou°,'L°,°AO,OT°,°E°o'D', ° ',oR', VWSG_SAO

C OEep,C,,,O,,,V,,,E,,,_,w,¥, t, ,_,(,_,F,,,E,,,E,,.T,,OI,,_, ol VwSO_SS_
LCGICAL_I IAi3uJ/nc_°b_°L_°C_°U°t°La_OA°o°T°_°E°_aD_ ° _°R_, V_SG45_O

& OE,t,C_,,_,_,VO,OEOtO_,o_,o_ ,,=-o,o O,OTO,,_O,,EO,,la,oSn , VwSG_57C
3_' o/ V_SU45EG

LCGICAL_I TIILE&ZSJeL[hE,kESTF VwS045SC
kEAL _YES/OYES _/_CI°NC _/ v_S0_6CC
CCMMCk /_ANGE/ TLC,THL,SLC,SHI,T2LC,T2HI,S2LC,S2M! VWSG461_
CLM_Ch IFCINIS/ ToSouT,LS,IZ,SZtLT2 V_SOq02C
CLM_Ch /CA_A/ NtR_tTP_PPeNREC_SIER,TRAN_TRANL_TRAN2tAtB_TG v_S_b_C
CCPPLh /TIILESI TL]LE V_SO_E_C

C V_SO_C
C.......................... vWSC_66C
G v_SO_oIC
C V_SO_bEO
C Ih|11ALILE FAPAPEIERS AkC SET UP ECR FIRST _UN v.SG46SC
C • WS0_ICC
G--CALCULATE lPE P_ECICTE_ C&_OOwN ANC THE RECOVERY V_SU_71O

LI_E=.TFLE. V_SC_72C
_[SIF=*FeLSE. v_SG_720
SCLE=I_C_. V_SG474C
SChI=G.CI V_S_7_U
PI=3.1_15_20 _wSO_7t_

F2=_eE_S1CR/i4.=T_Akl VwS¢_7LC
DC IG I=I,NREC vwSO47_L

U=F_/(12(IJtTPUPPI v_SU_8C_
GALL EI(_oWG| v_s_a]_
SF_E_=tI_L VWSb_2C
S_EW=SPRED - S2(I; VwSO_C

SCALCII;=$hE_ vwS_8_O
IF (S_EW._I,SCLC! SLLC=$_En vwS0465C
IF (ShEw.GT,SCHI! SCFI=ShE_ v_SO_8_C

iO CCNTIhUE v_S_870
W_IIE (_,_OZ) _SG_@EC
CALL IABLE(T2,SCALC,NREC_ V_SC_a_O
ALC=ALCGIC(12LU| v_S_4_CC
A_I=ALOGIC(T2_I_ vwSG_IO
I_LE=T2LC v_SG_92G
TM_FI=T2M! VWSCA93C

GC TC 30 v=S_94C

C wS_C
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FILL: v_SCAFTC FCKTkAN A hEW aERSEY DEPARTMENT CF TEANSPU_TATION - CMS

C SE1 EAPAMETERS FCR £UCCEEDING RUNS VmSG¢96U
C YmSG¢_?G
C-_nHAI ARE TkE LC_ ANC FIGF £_TGFF TIMES? vWSC_SEC

2u WRIIE 15tS_ll vkSG_o
KEAC lSt_) TY_LE V_SO§OGG
wRITE ISe5O21 V_50501¢
REAE 15,*l I_KHI vkS_502G

3O XLGFEK=ALCGIGITPKL_J vwSGSO_G
XHIV_K-ALCGL_(TMKEI| V_SGSO_O

C_-COMPbTE T_E RESULTS AAG FRINT THEM CUT VkSuSO_G
CALL ?CHEC_ILT2,SCALCthRE_,XLOHRK,AHIM_J VwSOSOEO
W_lIE (e,601l WSOSO_C
CALL FN1CLT(TFNLGjTP_HItRESTFI VwSUSG_G

C_-PL01 THIS tNSwEE? VwS_SO_
WRITE (Sv_O_ vRSu_IC_
REAC I5,_I_| YN V_SOSIIG
IF (_k,E_°NO) GC I_ O0 V_S0512C

G_P_EFAF_ PLC|TE_ V_SOSl30
_IIE I_,S04J V_S0514C
REAC tS._IO_Ehb=4CJ TRASH VWSG_I_G

40 RE_INC 5 ¥_SO516G
G_GALL GAla FLOTTING SbERCLTIkES VkS051]G

CALL SLFL_TI_LOo_hI_SCLO_SGH|oXORIG_AXoXSCALE_YC_IG_YMA_ V_S_|EO
& YSCALC_TITLE,T^_TYJ VWSGSI_O
CALL FLILIhiLI_tSCALC_REC_XLCMR_tA_IMR_AORIGo_MAA_ASCALE_YORIGt VWSO52CG

& Y_A_oY$CALE_AtB_LINE) V_SuB2|C
CALL RESLLTITM_LC,TMRHI,TAtRESTFI VwSG52_G

C---VIE_ _ESbLIS v_SOb2_O
KEAC (b_IO_EhO=_CJ I_SH VW$0_2_C

_0 REnINC 5 VkSOb2_O
CALL FLTEFA VwSQSZ¢C

G---D_ ANEThEE C_LCULATEO RECCVEE_ ANALYSIS? V_SO52IG
bO _E|IE lSo_GSJ V_SO_Z6G

REAC |5._1G) YN VWSGB2_
IF IYN,E_,YES) GC TG 2C V_SOS3CO

vwSG5310
C FCR_I _IAIEMEN1S _S0532C
C V_S05330

SOL FCRPAT I/2X,'k_AT IS I_E LC_ TIME GUICFF?°I V_S_9)4G
5G2 FCRMA1 |/2X, e_HAT IS TeE _IG_ TIME CLTOFF? z) _5_53_C
§U3 FCRFAI (/2X_°FLCT ThIS ANALYSIS? (YES/N_JO| VwSGS}¢G
_b_ FCnMAI I/2^_°PREPA_E FLCIIER_ tYPE "C', ANC RETURNml v_SO53?O
S_ FDRMAI ll2x, mCO Ah_THE_ CAL_ULATE_ RECOVERY ANALYSIS? (YES/NOI°J VW$C_3_G
5L_ FERPAT (_I vwSo§3SO
aOI FCR_AI IlI/IX,=EALCLLAIED RECOVERY ANALYSIS BASED ON PREVIGUS THEIV_SQS_GG

iS ANALYSIS') v_SGB_lO
bG2 FCR_AT (/SX,_I|PE-CALCLLATEO RECOVERY VALUES BASED ON |_E AbCVE AhVkSOS_2G

&ALY$IS°_//_i2_,°NE°o_Xe_T_gX_°REC_Vme?XII V_SG54_O
C V_SO_4O

_ REILRN v_SdS_C
E_D VWS_54_G
_LBRCLIINE JA_EIRE_CVR) _wSOb41_

C V_SUb_EC
C vwS05_O
C JACOB Ah_YSIS _kS_b5_C
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FILE: V_SCAFT_ FORTGAh A hem JERSEY CEPARTMENT CF TRANSPORTATICN - CMS

C V_S05510
C CC ALL WCR& NECESSARY TO PERFORM A JACCB ANALYSIS ON VWSOS52U
C THE INPLT _ATAo V_SU553Q

C v_SO55_O
C VWSO555G
C....... VWS05560
C vhS05570

REAL TI2CGI,Si2GOI_Lrl2_ItTZIZOOJ,S212UOJ,LT212_OJ.LSI2OUI V_S_55EO
LGGICAL¢I TITLE(ZSJpRE_TFeRECOVR.LINE V_S05S_
LCGICAL*] TXt_OI/'T'.'I'.'_'t'E'.' '.'('.°Ms.'I'.IN'e'UI.'T'..E. , VWSUSbCC

ISeeeJlt_b*l '/ VWSCSbIC
LCGICALtl IYI3OI/OD'.'F'_'A'.'a'.'D'.'O.....s.N... °.'l'.'F'.°E'. VWS0562C

& JE,tOTo,.)o.15*, Ol Vk50562C
LCGICAL¢I TA(_OI/mJmtOA't'Cee'O'.'8' e. '.OA'em_me¢Ame. L,.myo,,S. e VWSO_660

'l'o'S',I_¢' '/ VkSUSb_G
REAL _K.IES/'YES '/ohCI'NC '/ YWSCS6¢C
CCM_Ch /TITLES/ TITLE vkSuS_T¢
CE_Ch IEJTAI N._,_,IPL_P._REG*STCReI_A_,TRANI,TRAt,ZsA.BtTG VWS05OSG
CCMPCh /FCINISI T,S,LI,LS,IZ.S[,LI2 V.SO5bSC
_CMM_h /GANGE/ TLC.THI.SLCwSHI,TZLG.TZM|vS2LO_S2HI VW$057CC

C vWSQ571C
C ................ vwSOS72_
C VWSQS?_C
C INITIALIZE FARAMETERS FOR FIRST JACCB A_ALYSIS V_SQS74;
C V_SC5?_C

LINE=.TFbE, V_505760
RESTF=.F_LSE. V_S057iC
XLG=AL_G|CITLCI VWS057EC
Xhl=aLCGIG|Thl) V_SUS/$C

"TPKLC=TLC V_SCS_L_
TV&FI=TMI VwS05@IG
GC TC 2_ vwSCS@2C

C _WSG58_C
C S_T FA_ETEkS FC_ SUCCEECING JACOo ANLAYSES v_S_58_C
C vkSCS8_

C---AbETtER JACC_ ANALYSIS? _S058¢&

_O .RIIE (5,SOIJ vwSuS@]O
REA_ (5,_IGI YN v_SO5e_C
16 IY_.NE,YES| GO TC 9S_ VWSGS_O

C-_AI _RE LCw Afl_ HI LIMITING TIMES FGR ThIS ANALYSIS? vwSCS_CC

_I1E (5,502_ V_S_5_IO
KEAC (S._J TMKLE V_5_592_
WRIIE 15_EO3) V_5C5930
&EaC (5,t) TM_HI V_SCSg_0

2_ _LCVRK=ALCGILiTMKLO# v_SGS_O
XhIPR^=ALCGICtT_II v_S_Sg_G

C;--CCMPLIE THE RESbLTS ANC FRIhT THEM CUT V_SC59]C
CALL TCPEC_(LI,S,_,_LCPR_,_HIMR_I V_SGS_EO
_RIIE I_.6011 VWSC5_C
GALL FNTCLIAIM_LC.IPKh|_REST_) V_SObOCG

C_-PLUT I_IS _hACYSIS? V_SGaQ|G
WRITE (5,EG_I vwS_02c
RE_C IS,_IC) YN V_SdbO_
IF (Yh.E_.N_ GC TC 50 VWS_eO_C

C---P_EFAFE PLCTTER v_SGoG_G
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FILE: VWSCAPTC FCRIRAN A hEw JERSEY OEPAkTMENT CF TRANSPCRTATICN - CMS

WRITE |5t505) VWSO_OEC
REAC 15t5%b,E_D=3CI TRASH VhSG6G]C

"_0 REklh_ 5 VpSO6UEO
C---LALL EAiA FLCTTING SUBRCLTIhES VWS_EG_

CALL SLFLCT(_LOtXh|tSLCoSFItAO_|GtAMAX_X$CALEeYOR[_mYMAXoYSCALE_ VwSOEICG
TIILEtIAtTYI vuSO_[IO

CALL FLILIN(LTtS,_t_LCPR_,_HIMK_KIGIX_AXo_SCALEtY_IGtYMAX, ¥_S06120
C YSCALE_AtBILI_E! vnSOOl3C

CALL RESLLTITR_LC.IPKHItTA_RESIF) VkSCE_40
C---VIEw RESULIS VmSOblSO

REAC (So_IOtEND=_Cl TR_$H VmS_61(C
_G REwINC 5 wSOEITG

CALL FLTERA vwSO61EG
C_-IF THERE IS RECOVERY CAT_e DE A LALCULATEO RECCVER_ ANALYSIS? vwSU6_C

5O IF (._CT.RECCVRI GC TC 10 V_SQEiCQ
WRIIE (5,SObI V_SUEZIG
REAR Ib_lG| YN V_SUEZ_G
I_ (_N.E_.YESI CALL CALREC VkS_e23G
GC 1G 1C _S_o2_C

C V_SU_2_G
C FCR_AT STATEMENIS _S_626C
C VwS062_O

SOL FCR_A1 ¢I2A,'ANOTEEK J_CCd ANALYSIS? (YES/NOI'I v_S_62EO
5UZ ECRVAT (12_et_HAT |S T_E LCw TIME? i| VwSG625C
$C3 FC_A1 I/2X_HAT IS T_E high TI_E?_) VaS_b3CG
50_ FCRPAT |I2A_=FLCT THIS AhALYSI$? (YES/NUI't VWSC631C
5_5 FCR_AI (/2Xt_PREPARE PLCTTERt TYPE .je, AND RETURN t) V_$06320
5vb FCrC/,AT (12X,'PE_FCkM a CALCULATED RECCVERY ANALYSIS ON THE RECOVEAV_SCb3_C

_f OATAe,/SXt_ASEC CN 1HE JACOb ANALYSIS _ESbLTS? {YES/hG|'I V_SGb34C
5£_FCRPA1 tikl VkS_63_O

_01F_RPAT t/I/I_,'JACLE A_AL_SIS') V_SG_3_C
C V.50637C

_9_ RETLRh VwSoe3EC
E_O V_SCb3_C
SLB_CLTINE C_LREC v_Sgb_C

C VWSG64]C
C vwSOo_2C
C THIS S_FRCGRAP FERFCR_$ A CALCULATE_ RECOVERY ANALYSIS. V_SC64_C
C II TA_ES IPE LINE_F VALLE$ CF A ANC B (AS CALC_LATEO IN SUbRGbTI_E v_SOb_AC
C JAKEI ANC E_TENDS THE Ll_E, TIME-URA.DC_N VALbES AT T_E RECOVERY v_SObA_G
C TI_ES A_C CALCULAIE_ Ah[ TEE DIEFEREhCE FROM 1ME CBSERvEC RECOVERY VwSC_46C
C QATA C_LCLLAIE_. THe C_LCbLATED REGOVERT VALbES ARE STORED IN v_SC_EIO
C THE VECTCE SCALCIJJ. V_S_4_C
C V_SOE_C
C v_so65CG
C ................................................... V_SO_510
C V_SG_5_O

REAL Ti2CO|.S(20OltLT|_O_JeT2(ZGOIeS2(2_uIeLI2|2_OIeSCALC(2C_I _kSO_520
REAL LSI2COJ v*SObS_O

LCGICAL#I T_(3uJ/_R_aEe,_C°_U°e_V'_E°,_R°e_Y°_ °_tTt_ZIt_ZM°_ V_SOoS_0
C °E°e° °,ai°,oMeo_Imo°h°_ou°,OTO,°E_°SO_Ole_*° 'i VWSObSEC
LCGICAL*I TYi3Ol/UC_°_oeLa_°C°_oU°eOL',_A°_Te,°E°o°O_° °_eR_e v_Su_5_C

C ,Et,oCotoO. oVOt_EO,_Ro,oyo,_ o,oiO.tFO_tE_tOEOtOT_,OlOt_ m/ VWSG_SEC

OEO_Ocm_m0o_mVOoOEm_OR_toyoto oto-m_t otojm_OAetoCOoOGaoOEO _ V_S_CC
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LCG|CJLtI TITLEIZSI,LI_EtRESTF vbSUb6_C
REAL YNtIES/I¥_$ e/t_CtlNC IZ Vb$_3C
CGMPCh /FANGE/ ILCfTHItSLC_SHItT2LQ,T2HItSZLCISZHI VbS0604C
CE_PCh /FEINTS/ TeS_LTtLSfTZ_SZtLTZ vESObb_G
CCMFCh /[ATA/ NeR*_tTPLMPeNRECtSTCRtTHANJTRANLeT_AN2mAtBeTO vkSOo_£O
CGMMGN /TITLES/ TITLE VWSU_67G

C VnSOE_EO
C ........................................... v_SdboSO
C vkSubTCC
C IhITIALILE PARA_ETES ANC SET UP FOR FIRST _Lh THROUG_ vWSUb71C
C v_SOoT_

LI_E=.TELE. v_SO6T_O
RESTF=eFALSE. vkSub7_G
$CLC=ICCCCUO. v_SGEI_C
SCHZ=-$CLC V_SOb!EC

C-°-CALCULAIE TkE PRECICTEG [RAWCOWNt A_C ThE RECOVEkY v_SOb71C
DC IO I=],NREC v_SGbTEC

STleE=e + _*AL_GI_KI2(IItTPUMPJ _kSO_7_C
ShEk=$IIME - _2lI# vwSG_8CC

SCALC{II=SkE_ W_SG6_IC
IF |$hEW.L_.$CLC) SCLC=SkE_ V_Sdb82_
IF iSKEb°GT°$CHI) SCPI=ShE_ V_Sub8_C

Lu CCNIIhuE v_S_E8_C
WRIIE (_ECZ_ vkSOoS_O
CALL IAELEKT2_$CALC_NK_C) V_SObS_C
XLC=ALCGIC(T2L_I v_S_6_?C
XMI_LOGIGiT2MII V_SOOUEO
IM_LC=T2LC VWS_EB_C.

GC 1C 3G vwSoe_xO
C v_SCE_2_
C SET PARAMETERS FbR SLCCEEDIN_ R_NS v_S_b_30
C VWSG_C
C---_AT ARE TEE LC_ AN_ Pl CUTCFF TIMES FCR THIS FUM? VWS0_C

_O _ITE (5,5Q1) VmSGOg6G

REAL (5,_) TPKLC v_SCESTC

_u XLCP_=ALCG1C|TPKLG_ vwSCZOCG
A_X_R_=ALCGI_IT_PI) V_S070|O

C---CCHFUI[ IF[ kESCLT$ Ah_ FRJhT THEM CUT v_SGTG2C
C_LL ICPEC_¢LIZ,SCALCt_RECs_L_R_t_HIMRKI V_S_ZO_G
_XIE (C,COL_ v_Su70_
GALL PNICLTKI_LC,TPKhI,RE_TF) _SU/05C

C---PLCI Ibis _hAL_SIS2 _S0/06O
_R|1E (5,5UJ) _SOI07G
REAC (5,_lG} _N v_SOIOEC
IF IYk. ELoNOI GL TC 6u v_SCI0_C

C---PREPArE FEE PLCITER v_SC7ILC
_RITE (5_5U_1 u_SGI|IC
_E_ IS,510,EhO=_C| T_LSH vwS_TL2C

_ REwIhC 5 V_S0/12C
C---CALL ThE C_TA PLUTTING $LBRCUTINE$ _SO71&C

CALL SLPLCTK_LU_hI_$CLCe$CH[_O_|_AMAAtASCALE_YGRIGeYMAA_ V_Sb/I_
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E vSCALE,TITLE,TA,Tk) V*SG71E0
CALL FLILINILTZ,SCALCthREC,XLOMP,_,BAhI_R&tXORIGtXMAXIXSCALEIYORIGt vwS07170

C Y_A_,YSCALEtA,BfLI_E| vwS07160
CALL _ESLLTtlM_LC*I_KHIeTAeRESTF) VWSC/L;C

C_vIEk THE RESCL1S V*S_TZC0
REA_ 15p_IUmEND=5C) tRASH VmS0/21C

5u _EwINE 5 VwSO?ZiG
CALL FLTEBA V_$07230

C_-DC ANOTHER CALC_LATE_ RECCVEEY ANALYSIS? V*$072_0
EO _RITE I_.5_5J VWSU?2_C

REAC IS._10l IN V,S0?260
IF tYk. ECoYESJ GO TC 20 VWS07270

C V_SU72EC
C FORMAl STATEMEN1S VWS072SG
C V_SG7300

_L FCRPAT (/2XeB_HAT IS TFE LC_ T|ME CUTOFF?'I VkS_131O
5GZ FORMAT |#2XtmWHAT LS TPE PIGH TIME CUTCFF?°J VWSO73_0
5_ FCKVA1 II2At°PLCT THIS ANALYSIS? (YES/N_JeJ VWSO7330
b@_ FCRPAT (/2xtJP_FPA_E FLETIER_ TYPE mC'% AND RETURNS} V_SG?340
5&5 FCRPAT |I2A_'CU AhCTHEF CALCULATEC RECCVER_ A_AL¥SIS? {YES/NOJ') vWSG735C
510 FERPaT IJAI V_SU?3E_
6uL FCRPAT |/II|X.'CALCLLAIEO RECOVERY A_ALYSIS EASEC 0_ PREVICUS JACCV_SO73_G

&B A_ALYSIS °) V_SOI3E_
6_2 FC_AT I/SXo_TIPE-CALCLLATED RECOVC_Y VALUES _ASEU ON ABOVE ANALYSVWSGT_SC

&IS°.II3i2_'h;'.I_.'T'._X.°RECQV_?_II v_SO?4CQ
C V_SO?_IG

9_ RETLRh V)SG?42C
E_ v_SO7_O
SLo_CLTIEE RESI£ VWS0?_40

C V_SO?_O

C FESICGAL ERA_CCwN ANALYSIS V_S_74?G
C VWS_i4EO
C VWS07_C
C THE VECTCF ICALCIJ) CChlAIhS THE TIT' VALUES. V_SG75_C
C TCL_ AhC ?CHI CONTaIh TPE EXTREME VALUES OF TCALCIJJ VwSQISIC
C vwSO/520
C V_S0?530
G V_SG?54_
C........ v_S075_0
C V_S_?5_0

REAL I(2_G)_SIZ_UJeLT¢_oIeT2I_UU|_S2|_Uv) eL12(2CuJeICALCi2_OJ v_S_7570
REAL LSI_C_IeTCCI2O_ V_S_/SEC
L_ICAL_I TX(3_I/'E'_'A'.'T'_'|'.'O'." '_'-'.' O,'T'.'I','T','P', VwS_?5_C

& opo_ei_,_MO.OEO_lA_o o/ V_SGTbCG

_'t'Uet'O'e'_'e'N'o ' '¢'(°e'P'e'E'_'E'o'T't')'_' '/ V_SGTb2G
LCGICAL_I TAI30II'RO.'E°,oS_.OI'_OD'_'U't'A'_'Le_ ' o,oDo.oR'oOA'_ V_S07630

okotooo,oCoookotoh,,|_¢, o/ VmS_7b40

LCGIC_L¢!TITLEIZSJ_LI_Et_ESTF _S07_G
REAL VN,YES/'YES "/_NC/'NC Ol V_S_IAEC
CCMMC_ /_ANGE/ TLE,TflI,SL_tSH[,/2LC,12H[.$ZLCeS2HI V_SO7bT0
CCM_k IGCINTSI I,$,LT,LS,T2,S2,LT2 V_S07bEC
CCMKC_ #CATA/ NoR_;_TPLMPt_REC.STCR.TFA_TRAhleTRAHZ_A_E_TQ ¥_SClb_Q
CCHMUk/IITLES/ TITLE _W_O17CC
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C VwSU771G
C .............. VAS0772C
C VwSOI73C
C SET UP PARAMETERS FG_ FIRST RUN YWSO7TAO
C V*$011_C

LI_E:.TRLE. VWS0776C
RES|F=,T_CE. V_$07770

C---CALCULATE |_E T/T = VAL_E$ AN_ STOKE IN TCALCiJ) Vm$077c0
TCLC=IOC£O0_. VWSG77_C
TCHI=-TCLC V_S_TBCC
DE |U |=]IhKEC VkSC781G

TCC(||=(T2|I)+TP_PR)IT2(IJ VaSU782C
TCALC(ZJ=ALCGIu(TCC( Ill V_SQT_
IF ITC_L_IIJ.L/.TCLCI TCLG=TCALC|ll V,S07840
IF I/C_LCIII,Gt°TCMI) TCMI=TCALG(|) VkS078_C

10 CCNTI_UE VR$0786C
_EITE &_t602) V_SUIE?u

CALL TAELE|TCCtS2._RE_/ V_5378_0
XLC=ICLC wSO76SU
Xhl=TChl V*SQIgCC
XLCPRK=TCLC vwSQT_JC
xHiek_=IC_I vRSG7_2C
I_LG=IG-_=(ICLE| vwSG7g3O
TM_|=IG._IIC_|J VwSC7940
GC 1C 3G vwSCTg_C

C VWSG7_
C SET UF FAKAMTE_S FOR SUCCEEDING RuNS v_SC_9?C
C V_SGT_EC
C---_ET LC_ AhC _IGH 1/1 _ VALUES VWS_7_O

ZO nRIIE 19,_01| V_SOBGG0

REAC (5,*l TP_LC VWSG_GIG
wWITE (5,_OZ) V_3_SG_G
REAC (b_+l TP_HI V_SU_G)G
XLC_RK=ALCGL_(TMKL_) V_SO6_4G

XhIPR_=_LCGLu(T_/I VW$OSU!C
C---C_MPLIE T_E RESbLT$ Ah_ PRINT THEM CUT VWSUBG6C

30 CALL TL_ECK(ICALCeS_eNFECe_LUME_XH|PR_| V_Su_ulU
n_|TE (_e_01l _WSG_EL
CALL F_ICLT(T_KLC_IVKHI.RESTF| V_S080_O

C---PLOI IHIS _NALVSIS? VkSOBICG
WkilE (5,)_3} _wS_@l|O
REeE 1_,510| YN V*SG_12C
IF (¥h. EG*_OJ GE TG 60 V_S_81_C

C---PREPARE PLCITER VWSQ61_C
WRIIE {5_SO_| VwSGBI_C
REAC (5,_I_,LhD=_C) T_Sh vwS08L_C

_0 RE_I_C 5 vkS_SL1O
C---CALL lhE C_IA FLOTII_G SLBRCUTINES V_S_E|EC

CALL SLPLCT|XLO_xhJ_SELCeS2HI,^ORIG_MAAIXSCALE_YOAIGmYMA_e V_Sdd|_
& YSCALE,IIILE,TXeT_| vwSO82_G

CALL FLTLINITCALC_SZmNFECtAL_MR_eXHL_R_XORIGmAMAX+xSCALEmYOR|G, VwS_@2|O
YMAXtYSCALE,A,B_LINE) vkSO8_O

CALL RESLLIt|_LCmTMKHI,IA_RESTF) V_SCB23Q
C---VIE^ _ESbLIS _SO_24G

REAC [St_1_,EhD=SCi TR_$h V=S;d2_;
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FILE: vmSCAFE_ FORTRAN A _EW JEkSEY CEPARTMENT CF TRANSPORTATION - CMS

50 REnIN£ 5 vkSU8260

CALL FLIEFA v_SO82]C
C---DO ANCIEER RESICUAL DRAW£CWN ANALYSIS? VWS062E0

o0 WRITE iStSGS) v_S_2_D
READ iStSI01 ¥N VwSO83CG
IF IYN.E_.YESI GG TG 2C vsSOd310

C VWSQ83_O
C FORMAT STAIEMENIS vwSG833Q
C V_SQB3_U

5_I FOBPAI (/_X,'WHAT IS TIT'' LO_?') VNSQ63_Q

5U2 FORMAl (/2X,°WHAT IS I/T j° HI?If V_S083_0
5U3 FCR_AI (/2XtJFLCT IFIS ANALYSIS? IYES/N0}_I V_SCo3]D
5C_ FC_A1 (12X,=RAEPA_E PLCTIERe TYPE "R', ANt RETU_N*I VwSOB3EO
5U5 FORPAI (12xeeCG ANOTHER RESIDUAL CRAk;O*N ANALYSIS? (YES/NO|el V_SQB3_O

5LO FCRPAI lASt VwSQB_GG
bUL FERPAI (I/ILX,oRESICUAL CRAWDOnN ANALYSIS/} VwSUd_IG
bG2 FCKHAI (/SXJ=TIIe'-HESICoAL DKAWDC_N VALUES FGR THE FOLLOWING ANALVWSC6_2C

&Y_IS=t//3( = # I/I I/ RESIC I*3X]I vWSOBA_U
C VWSUo_AG

9_9 METLRh v_S_BA_O
END V_S_d_EO

S=BRCUTIhE TCPECK(LIe$_NU_eTLCMRK_rHIMRK| VWSG_IQ
C V_SGB_AG
C CALCULATION ECUTINE V_SU84_O
C vWS_B5CG
C CATA lhPCl: _SU851Q
C • VWS085_G
C LT'II} - A VECTOR _F LEhGT_ NUM CONIAINING THE LOG TIME VALUES VWSO8530
C Sill - A VELICR OF LENGTH hUM CONTAINING THE DRA_U_WN VALUES vmSO85¢O
C " hOP - NUMBEk _F VALUES IN LTIII A_C S(l| (NUM(=IUO) VW$0859Q

G ILCF_ - ThE LC_ CUTOFF VALUE FGR THE LOG I1ME VALUES VsS085_C
C IH|MP_ - ThE hIGH CUIOFF VALUE FUR IHE LUG |/ME VALUES VWSO85]G
C V_S085EO
C RESULTS: v=SO_5_O
C IRAN - TVANSMISSIVITV (S_ FEEIIMIN# V_S_BACC
C TKANI -- TRANSM|SSIv_TV (S_ FEET/OAYJ VsSGBb|G
C TRAN2 -- IRAI_SMISS|VITY (GALL_NS/_A¥_FuOT) V_SU_6_G
C STCR - STORAGE COEFFICIENT IDIMEhSIONLESSI vwSOE63C
L A,E - BEST FIT Ch A LINEAR REGRESSION OF ALL L] VALUES vwSOB66C
C BEI_EEN TLOMR_ AND THIMRK TO FII THE EQUAT1Ot4 V.SCBOS_
C S(II= A _ 6#LTiIJ V_SO86EC
C Iv - TIME A1 WHICH LT EQUALS U ( TO = I_.=*(-A/_J ) V_SdBb_
C vwS_dAEG
C NCIES: VWSOdtSG
C 1. ALL RESbLIS ARE STORED iN THE COMMON BLOCK /DATA/ v_SU81CO
C 2. ThE VECTORS L[ aND S MAY CONTAIN UP TO 1OU VALUES VwSC_?IC .
C vwSQA/2O
C.................... £---V_SGd13G
C V_SGB?AC

REAL SI2CO_,LTI2_CJ,A|_GCJ,YIZQOJ V_S087_0
CCHMCN /DATA/ N,R,G,CPLMP_NREC,STCR,T_AN,TkANIeTRAN2,A_B_TO VWSGB/_C

C V_S0_77C
C- v_Eu87_o
C v_S_87_c
C---PULL CUT ALL V_LUES BETWEEN THE LIMITS ILCMRK AN_ ThIMR_ V_SOdBGO
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NN:C vkSO_EIO
DC 1_ I=I,hoP VwSGGsEG

IF (LTIII,LT.ILCMRKI GO TO lO vWSOdE3C
IF (LIIII.GT,TFIe_KI GC TC [0 VkSOb840
_h=NN+) VhS06850
XINNJ=LTIIJ VwSO8_G
ViNNI=S(IJ VWSUBSTO

10 C_NTINUE VwSOaSEC
C_-CALL ThE LINEA_ REG_ESSICN SUbRu_TZ_E WS_88_0

CALL LIh_EGiXtYehheAe_J V_SUBV_G
C---CALC_LA1E _hE RESLLIS V_S089IC

PI=3.141_9 v_SG8920
_kEk=_/1.68 V_SOb_30
T_Ak=2.3*CNE_]IA.ePI*EI VWSC8_AC
TG=tC**t-AIb) vkSG89_O
SIUk=2.Z_=TkA_=IOli_*RI VkSC89_G
TRANI=IkAG.=TkAN ¥_SGB_?G
THAN_=[C?7_.eTRAN V_SG6_C

C vwscb_O
_S9 kEILRN V_S_9OCu

END V_SOVGZO
S_FCLTIhE PLTLINIX_Y_k_XLCME_,XHIME_AORIG_X_AA_XSCALE_Y_RIGt V*SUVO2G

VPA_Y_OALEeAto_LINE) V_SG_O3C
C V_SOVG_C
C WS09C_C
C DATA AND LINE PLG_IIN[ ROUTINE VWSOVG_C

V_SOVOTG
O VwSOSC_C
C RE_IREC P_AMETE_S VwS_CSC
C XilJ _ECICR CF LEkGTH N CCNTAI_ING X VALUES VwSC_CC
C _(I) VELTC_ OF LEkGTH _ CCNTAINING V VALUES V_SGV[I_
C h NoVaE& OF PG|NTS IN x(ll ANO VIii v_SO_120
C XLCH_K - LO_ CUTOFF VALUE OF X PCINIS USEC TO DETERMINE LINE V_SC_I3G
C xhiM_K -- HIGH C_TOFF _ALUE OF ^ PCI_TS USE_ TO DETER_IKE LINE _S091_G
C xC_IG LOWEST NUP_E_ ON [HE X AxiS _O_I_O
C _Ax FICHESf hLV_ER Oh THE x AXIS V_S_I_C
C XSCALE - X SEALING FACTO_ v_SuVL?_
C ¥CEIG LUWEST NUPdER Ch THE V AXIS V_$_LEG
C _YAX HIGHES1 kLMoER Ok THE V AAZS V_SC_ISC
C VSCALE - Y SCALING FACTOR WS_92GO
C A LINEAK REGRE$SION PARAMETER vkSC921C
C B LINEAR REGRESSION PARAMETER VhS_922C
C I V = A * b_X I VwS_23G
C LIkE A LUGICAL VARIABLE, =.IRL¢. IF THE LINE IS TC bE v_SGiZ4U
C PLCITED_ =,FALSE. IF NET V_S0_2_0
C V_SOg2_O
C V_SOS2_C
C............. ,VkSG_ZEG
C wS092_0

REaL_4 X(_0uI,Y(2_CJ VWSo93G0
LCGIGALeI MAR_,STA_/'e_/_PLUS/=_/_LINE V_SO_3LO
OIMENSIGN Ixti2,eCuCl, IPEINI(2.oOUGI V.SO_O
LCGICAL IEK, CAL V_SG_3_0
LCGIC_L*I LIFT(6uCu}, _T_ING(I3U). ARGII3QJ v_SCi_4_

CCMPCk ISF_T/ TE_, CAL_ N_hTS, IA_ LIFI vWS_35C
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FILE: vDSCAFT_ FO_THAh J SEn JEESEY CEPARTMENT CF TRANSPuRTATXCN - C_S

CCH_Ch /SPARE/ [PCINI. IPTR v_SC_3_G
CQ_MCN ICEVICE/ I_LIR. IYLIMt _AXXOt MA_YOw IXMINe IYMIN vbS0_37_
CCHECN IF_RSI LENJ [NOE_t _CHARSt N_ML_T_ ARG_ STR[_G 9_SG_3EO
C_MPCk IFLTI _u,Xle¥O,_l v_Su9350

C Vbsug_cc
C............................ VWSO94]G
C V_509_2C
C FLC1 CLT PG|hTS VhSo_6_O
C V_SG_4C
C_-PAUSE Vk$Og_Ec

REAL (5,SIG,EkD=SI TRASH V_S_946C
5 REA[NC 5 ¥kS0_41C

G SET PLCITlkG ChAEACIER$ vhSO9480
DG IG I=|tk VmS_94_C

MARK=PLL$ V_SOg_CG
IF |IX|i),LT.XLEHE_).G_,(AIZI,GT.A_[Mk_] PA_&=STAR VkS0_51C
_L_C = _G • XSL_LE*IX|ZJ-XOR[_J - 0,07_ V_SG95_C
_LCC= _C �YSC_LE_I_([I-_k]GI- _,075 V_SO953U
CaLL SY_UOLiXLCCeYLOCeO.I_MAR_UoeI_ V_SO_SkC
hP_TS = G VkS_95_C

10 CCklIkUE V_Su_5_C
C VwSC_51_
C PLCT C_T L]_E V_SO_SEO
C V_SCSSSC
C---PLUT CLT LIkE _T ALL? V_Su_6CG

IF (_k_T.LINE_ GO TC 5_ V_SO_6IG
C _ETEk_|_E LEFT ENE FCZkT VkSu_e2_

XV_L=XCR[G V_SO_6_G
YkAL:A + E*X_AL Vh_5_4C

"IF I_VAL,GE,_GK[GI GQ IC 2_ VkSOgbEO
¥_AL=YC_|G V_SOg66G
X_AL=IYVaL-AJ/8 V_SO_6_G

_G xLCCI=_O_XSCALE_I_VAL-)GR[G) _S0_6EG
YLCCI=_t_SC_LE_i_VAL-_R|G| v_S_b_C
CALL FLTFCViXL_CZ_LOCI,3J V¼SU_TCG

C_-OETE_P[_E EIGHT EhC PC|hT V_S_/IG
XVAL=_PA_ V_SG_?2C
¥¥AL_A • E_XVAL v_S_73C
|F (¥_AL,LE,_A_J GC TC 3C V_$C514_

_d XLGC2=_U*X$CALE_|XV_L-)G_G) V_S_72C
YLOC2=YO*¥$C_LE_(_vAL-)GE[GJ V_SO97_G
C_LL FLTPCVIXLOC2_YL_C_tZI V_SU97_G

C---TRACE _VEF LINE A SECCNC T|PE FOR DARknESS vkSG$8CC
GALL FLTPCV(_LOC|_YLGCI_ZJ" _S058J0
CALL FLTVCV|XLUCI_L_G|_-S_g) V_S098_0

C---FCR_TS V_SO_83C
510 FCRP_T (_4| _S_84_

j C V.S_6EC
_g EETL_N v_SG_8_O

EhO v_S0g8_C
S_b_CLT[EE SLPLCT|XL_,_hI,YLO_HI_XOR]G_XHAA_XSCALE_¥CR|G_¥HAA_ VkSG_EEO

& Y$C_LEeIITLE_XT|TLE_IT|TLEJ V_SO_85C
C V_s_gcG
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FILE: V_SCAFTC FORTRAN A KEm JERSEY DEPARTMENT GF TRANSPORTATION - CMS

C VbSCSSIC
G SEMI-LOG PLETTI_E ROUTINE V_S¢VS2C

G NOTES_ vwSC99_C
C |. THE x AXIS IS ThE LCG AXIS V_S09g_u
O 2, THIS SUbrOUTINE SETS UP THE SCALING FACTORS FOR OTHER VwSG_0
C SUEEGUTIhE5 AND PLOTS OUT T,E TITLES AhO BERBER VwSG9_?O
C 3. THE VALUES EF xOt _[e YUt A_D Yl ( THE PHYSICAL LIMITS OF VWSQvgEO
C THE GHAPH lh INCHES) ARE PASSED IN IN THE COMMON BLOCK vwS_SSG
C /PLT/ VmSIUGCO
C WSIGOIC
G V_SIOG2Q
C DATA I_PbT: V_SLO030
C ALE LGG CF LChEST X VALUE CATA POINTTE0 VwSICGAC
C x_I LCG CF PI_hEST X VALUE DATA PCINTTED VNSLOU_
G YLC L_kEST _ VALUE _ATA PCI_T vwSIOG6_
C YHI HIGHEST Y VALUE DATA PCINT v.SlOGTC
C TITLE GEhER_L TITLE FOR PLOT V.SIOOEO
C _TITLE TITLE TC bE UNDER X AXIS VwSlOOSO
C ¥IITLE TITLE TC GC ALONG Y AXIS V_SIQ|CC
L V_S_GIIG
C v_SIOIiO
C RESLLTS: VWSIOI_O
C _CRIG LOG OF LCwEST X VALUE CN THE x AXIS VwSLO£_O
C AHAX LOG CF hIGhEST X VALUE Oh T_E Y AXIS V_SlUL_O
C _SCALE X SCALIhG FACTOR VwS[U[(O
C WCRIG LCWESI _ VALUE ON THE ¥ AXIS V_SXQ_;TU
C .YHAX HIGHEST _ VALUE ON THE Y AXIS VWSIOIEO

C VECALE W SCALINE FACTGk vkS[O£_O
C v_SI_ZCC
C VwSlU21C

C ................. _ vwSIuZZO

C v_SIQZ_Q
LC_XCAL*I T|TLEIL_ItATITLE|3UItYTITLE{3_I,CEhT(LU_ VaSIU2_O
LEGICAL*I xTIC|IGI/IU e° m/t_rlg(9)/_*l °/*BLAN_/_ t/_gHEC_ v_SIUZ_G
LCGICAL_I CEhTX(3CJ/_G_ ° _I,CENTV(3VI/3u _° °/eAMPl°&°l_SARltj°/ V_SlOZeG
LCGICAL_I Cb_ITAI_5112_ *_ t/ v.SlOZ7Q
DIMENSION IXVi2,6GdG;e IPCINTIZ_bUUU} vwSI02_
LCGICAL TEx, CAL v_SIO_O
LCUICAL_I LIFTK_UL_Je STEING(I}OIt ARGII30| V_SXG3CC
CCMMC_ /SPOT/ T_, CAL_ NPhTSt IXl, LIFT v_SLO31U
_EMMC_ /SPARE/ IPCINT, IPT_ VwSIQ3_C
CC_Ck /CE_ICEI I_LIM_ IYLIM_ MA_AG_ HAXYO, I_Ih_ IYMIN VwSLO33G

CO_MCh /F_kS/ LkN, INDEX, hCHA_S, NuPLFT, ARGe STRING VwSIu3¢O
CC_PE_ /FLTI XO_Xl_kOeYI v_SI03_O

C v_SIO3_o
C......................................................... V_SlU3TD
C v_SIG3EG
C v_SlO3S_
G CLEAR FLCTIER SCREE_ vwSl_CC

_ALL FLIE_A v_$_O_IO

C---SET BCSITIEhS FO_ TIC _AF_S AH_ TITLES _S1u4_O
aSY_=_-l.3u vwSlu_g
YSV_=YU-C.¢_ vmSid_¢c
X_IFF=_I-XU V_SIU_C
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FILE: V.SCAPTC FORTRAN A _En JERSEY DEPARTMEN1 CF T_ANSPORTATIGN - CMS

YCIFF=VL-_C VkSLO¢_0
XT=XC-0.2 V_$1047C
YI=YO-U.2 VwSloAEO
XII=X[-C.2 V_SlO¢_O
¥II=YI-C.2 VNSI05G0
_lNAME=_C-U.45 vwS[OSIO

C-_GRAW ECRCEF V_SL05_C
DC 10 1=1,2 _WSI05_C

CALL FLIMOViAOt¥C,3I V_$Lu540
CALL FLT_OV(X|,YO,2) VkS1055C
CALL PLIMGvlAlt_lt2/ V¼S10560
Call FLTMO_IXCpVlt2| vkS10570
CALL FL]_GViX_t_GeZ| VwSLO5eC

I0 CC_11hUE VkSI05SO
CALL FL]_LV(_O,¥Of-S_S) V_Sl_oCC

C wSlOelG
C SE1 UP x AXiS vbSlOb2C
C V_$1063C
C---OETE_MINE X AXIS FARAPTEES VwSl_6_C

IXLC=I_T|XLO) V_$106_0
IF (_LC.LT.O°_; IXLC=I)LO-I V_SLO_60
I_hI=INI/_HI)*L VWSIO_TC
IF (X_I°LT°OoG| i_i=I)NI-I V_SIOoE0
XC_IG=IXLC YWSLObSG
X_AX=IXh| V_SLOTGG
ICIFF=IXPI-IxLO V_SlO?lC
ICIFFI=iCIFF*I v_SId720
XSCALE=XEIFF/IDIkF _WS10730
NP_IS=G VWSLO7kC

C_-PLC1C_I X IIC VALUES V_$10750
DG 20 I=I,[DI_FI V_SlO76C

A=_C*II-lJ=ASCALE V_SLO?70
CALL FLIM_V|^,YT_31 V_SIU?8C
CALL FLIMO_(XtYCe2| VkSlvT_d
CALL FLIMOViX,_TL_Jl V_SI08CO
CALL FL_MOVIXeYI_2_ V_SLOBiO
CALL PLTMOV(O._°_-9_| V_S/U820
X_AL=IC._||ALG_I-I| V_SIUS_C
ICEC=2 V_510_40
IF IXVAL.GE.O.C_! |_EC=I V_SIUS_O
IF (XVaL.GE.I._| ICEC=O wSIUS_G
CALL LkPA_FIXVAL_T|Ct_I_ARYe[Oe[_ECtLHEC_; V_SIU_?0
XhE_=X-C.9 VaS108EG
DC 20 J=I,EG V_SL08SO

20 CENT|JI=_LAhK _SLO_C_
CALL CE_TERiCENIeI_LL,XIIC,O,LO} v_SIG910

CALL S_BOLiXNEW,_¥P_O.15eCENT,C._IO| VwSIu920
NFNIS=C vwSLUS_C

3_ CCNIINUE v_S[0940
! C wSlO_&

C LA_EL ) AXIS w_SIu_E_
C _WSIOg/G

C---OETE_I_E Y AXIS PA_AP_TERS VwSIG_EU
YC_IG=O.C V_Sl09_O
JFCWEF=ALCGI_(YPII v_SllUCC
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FILE; V.$CAFTC FCRT_Ah A _E_ JERSEY CEPARTMENi CF TRANSPORTATICN - CHS

IF (JFCWEF.LT.OJ JPCwEF=JPEWER-I V_SIZCIC
TESI=YHI/(LO._JPC_ER] V_$ZLC2U
IFAC=(TEST/2,9_+I Vb$11C3C
_MA_=IFAC=Z._=(Z_,=eJPCAEE; VhSIlO_0
IF (TEST.E_oIJ Y_AX=rhI VwSIIO_O
DIFF=VMA_-YO_IG VhSlIC_C
Y$CALE=YEIFF/DIFF V_$1IdTU
DELIA_=CIFF/_, _SIIOE_
N_NT$=U ¥AS[IO_O

C-NPLCT CUT Ah; LaEEL Y TIC HARKS V_$IIIC_
ICEC=I VbSLLiiO
I_ (¥_A_.LE,I,U# ICEC=_ VwSLli2O
DE 4C a=lt6 VwSIII3G

¥=[J-|)=CELTA¥_YSCALE • VG VkS_likO
CALL _LTMOV(xT_Yt3J VwSIIIS_
CALL FLTMGv(AC,Y,2J Vn$11160
CALL FL_MU_IATI,Yt]) V_$III10
CALL PLTMO_(Xt_2J V_SL[I_
CALL FLTMOV(Ue_b_t-gSg| ¥_5[_[_0
YWAL=_CFIG*IJ-IJ_[EL1A_ VWS[12C_

CALL bhPA_FIYWAL_TIC_SINA_Y_TtIDEC,ChECEJ V_S_121C
CALL $_P_OL(XSYFmY_U°I$mYTICeO,_9| V_SIL2_
_PNTS=C V_$112_0

_O CCNTIkUE v_SII2_G
C V_SII2_G
C PLCT lllLE$ v_SI12cO
C V=SIIZ10
C_-PAUSE VWSIIZE0

.REDO (5,51U,Eha=5_) TRASH vwSIIZ_L
50 _E_INC 5 _SLL3C_

C-_PLCI CAIN TITLE V.SII3IC
X=X_-I.O VWSII3_C
Y=v| ò�¸�f�v_SIL3_0
CALL CE_IE_{CENTT_eLe2_eTITLEeOeZS) V_S113_0
CALL $_PEELi_V,u.SC_CEhTIAeU.,251 VhS[l_
NFNIS:O _SI136G

C---PLOI X-=XlS TITLE V_SlI3;C
X=_C+I.E ¥_SLI3EO
_=YC-I._ vwSk13S_
CALL CEhTERICE_Tx,L.JC._TITLE..,30J V*SII_C_

CALL $YMECLIA,¥,O.2_CENT_eO.t3Ol V_$114l;
NPNIS=U V_Sll_G

C---PLGI _-_xlS TITLE V=SLI436
A:^C-I.C v_$11_0

CALL CEkI[R(CENT_,I_JO,YTITLE_.,3UJ V*Sll_EC
CALL _Y_ECLiA_Y,O._SeCEhT_mgd°_3_) VW$11_IO
NFNIS=0 w.SII_EG

C---FORPAI$ VVSli_C
5L_ FCR_AI (A_l V_SIISCQ

C vwSllSIG

_9 RETLRh VwSII520
E_O W$11530
S_URO_TIhE RE_ULT(IPKCC_FKHI_TTQP_ESIFJ VwSLlS_

C v_SL/5_O
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FILE: VWSCAPTD FURTEAh A hEn JERSEY DEPARTMENT CF TRA;ISPGRTAIZON - CMS

G VkSII56C
C DISFLA_ TFE RESULTS VwSIIS?_
C V_SIISEO
C INPU1 GAla: VmSII55C
G T_LC -- THE LCW TIffE CUTDFF VALUE V_SII6CD

T_Khl - THE hIGH lIME CUIQFF VALUE V_SI[EIG
C TICP - TITLE FCR TOP GF kESULT SECTION V_S[162C
C RESIF - LOGICAL VJRIAaLEt =.T_UE. IF RESLLTS CONE FROM A VWSILo3C
C RESIDUAL CKAwDOnN AhALYSI$ (AND THUS NO STORAGE vhSL|66C
C WAS CALCLLAIED), =.FALSE. OTHERWISE vbSl|_G
C v_Sl16e_
C VWSl167C
C ..... _ ................................... V_SIIoEO
C VWSIIeSC

LCGICAL_I CHECK,RESIF V_SLITCC

LCGICAL*I TTCP(3uIw_&I_ItRh(_)tTN(21_SNiZ),UIt3)pU2I_),U316) V_Sll/|C
LCGICALOl NIISII_i_It_3AS|IN_LTJoN_I_ItNB|9) I_$LI?_G
LLGICALe! TAi¢)ITEIE)mLTI_IeASSOC|ID) vNSL173C
DATA _N/J_ese=e/i _h/eF_e_=el_ TN/eT*_'=_I, S_I_S*_=e/ _kSII?AC
DATA CI/eGtteP_,eM'/_ LZ/_F*_eEe_eEeteTe/* U3/eG_eePe_eee/eeeFe,V_SII7_O

6'Ie/ VW$11TAC
OAT_ hllS* _ _/_ h_/_* _ '/_3/_* _ a/,NA/7_ e/ v_SLIT1C

DATA TAitl_eL_tC_a=_/_I_l_T_e_eeZ=t_=*/e uT/_ale_ehe/ VwSIITSG
DATA ASSCC/eC_,_E_,eP_ e _e_-e_ e _N_*_Ge_eS_/ V_SII_CG
CCMMCN IFLTPKM/ _LG_AMI_XCRI_eXNAX_ASCALEeYLCtYHI_YbRIG_YMAX_ VwSII_IO
{¥$CALE VwSI[B_D

_|M_hSICh I_YI2tO_GU)_ IPCINTi_,6U_UI _wSII8_C
LCGICAL IEK, CAL V_SII86G

LCGICAL_| LIFTI_UCC)t STKIhG(130)_ A_GiI30) vwSl185C
CCMMCh /_PGT/ TEL, CAL_ NPhTSe IXke LIFT VkSIIS_O
CCMMCN /SFA_E/ IPLi_Tt IPIR v_s[iS1O
CLMPC_ ICEvlCE/ IXLIM, IVLIM_ MA_AOl MAAffO_ I_HIN, IYMIN V_SLIUEC

CC_ff_h /FIRS/ kEN, I_OLAe hCHARSe NUMLFT, AEGm STEING vWSII@_D
CCMMCh IFLI/ AUeAh_GtW_ vwSII_GD
CU_PCh /C_TA/ N_R_,TP_MP,hREC_STCR_T_AN_TRAhI.TRA,_Z_A._TO VWSLL_IU

C vkS_ZgZO
C.............. V_SII_Q
C V_SII_AG

_---PAUSE VWSII96G
READ I_UI_END=_) T_A_H V_SIL_]C

5 RE_IN[ 5 v_SII_E_
INITIALIZE VWSIZ_U

X=_CeC°3 vwSIZOGO

Y=¥I-¢,? VWSIZOlO
C-_TkPE CF At_ALYSIS V_SIZUEO

CALL S_MECL(_tY_UeZ_tTICPt_._) v_SIZO_O
NPNIS=O VWSI_QCG

C_ WSIZO_O

_=_+°3 vwSLZO_O
Xb=_h*Z, V_SLZOEC
Y=_-.35 VwS[ZU_
CALL S_VECLiX,Y,v.2_O.,2| _WSL21CC
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FILE: Vw$CAFTC FCRTRA_ A hEW JERSEY CEPARTM_NT CF TRANSPORTAT[CN - CM$

CALL LNPSKF(_.NI_EIEARI.9.1.CHECR) VkSL2]IC
CALL $YMECLIXN,_tC.2,NIt_.tgl VKS12120
CALL SYMEOLl_mYtG,2tUJm0ot3J VkS1213U
NPNIS=u VkSi2[_C

C---R v.S121_0
Y=¥-.30 VbSI2LtO

CALL $1MBCL|XtYtO,2tRNt0,_2) VkS12_
CALL LNPA_Fi&tN_IhAR_._L_CHECRJ VwSI21EC
CALL $¥MECLIANtWfC.2,h2t_,tg} VkS[Zl_O
CALL SYPBCL{AU,Y,C,2,_2tU°t_) VkS122_0

; NPN]S=0 VkS1221C
C TIME LIPII$ v*S1222C

Y=_-.2 vwS12220
CALL _VMECLIx_YtO.2oTAt_°e_J VRS122kO
CALL LNFeKF(TK_LG.NStBINARY.gtLeChEL_J V_SI2_C
CALL $¥MECL(_htY,C.2,h_eU°,g) VWSL226G
IF (._OI.BESIF! CALL S_VBCL{XUtY,G.2.UTpu.#3) V*SI221G
Y=Y-.3 V*$122E_
CALL $1MECL(X,Y,Q,Z_I@_O,_i V_S122_C
CALL UNF_F(IF_EI_k6_BIhARY_9_I,ChECK) vWSL23CC
CALL S_ECLI_N,Y_C*2,h6t¢**9) VWSL2310
IF (._I*_ESIF) CALL 5_MbCL{XUe¥,_*Z,UT,U._3) _wSIZ3;C
NPNTS=_ _kSL_33u

C---TEAhSMISSIIII_ v*SLZ3_G
Ib Y=Y-°_G VWS123_O

CALL $YMECL(_,V,G.2_I_O,,2) V_S12360
CALL _NPA_FiTHA_Zeh3eB|NA_¥_9,JeChEC_) VbS_23_C
CAL'L $¥P_CL(X_YeC.2eh3_0°_gJ V_$123_C
CALL S¥_ECL|AU,YeC.Z_U_tC.,b) VkS123_
NFNI$=O V_$12kCC

G---SIO_AGE _wS124|0
IF (RLSTFI GO TC 20 v.S12_20

X_=_N*0.22 V_SLZk_
CALL $YM_CL(XeYtO.2tS_eO._2J Vk$[2_O
CALL LNP_EISIOR,N_BIflAk)_0_Tm2tChECKI V_512_6C
CALL $YMECLIA_,Y,C.2,hA_O.tT) vkS12_O
hPNI$=o V_SL2_EO

C---ASSCCIAIIC_ VwS12¢_C
Zu Y=YC+C,C_ vwSI25L_

^=Xl-l._ VwSI25IG
CALL $YMECL(X_Y,_°I_,A_SOC,O.,LOJ _WS12_20
t;FNIS=O VkSL2520

C v_5125_C
5G1 FCRPA1 I_l vkSLZS_

C V_S125_C
_9 RETLRN VWSIZS_G

EhD V_SLZSEO
SLBRCCTIhE LIKREGiX,I._A,@I _kSIZS_O

C V_SI26C_
C SOLUIICh CF ThE _OFM_L EwLArICNS FOR LEAST S_CARES ES/IMAIICN _wSI2_%C

C CF LINEA£ _EGkESSIC_ PAKAPETERS. II.E, SCLVE IFE LINEAR REGRESSIO_ VkS1262G
C FRCBLEV.I VaS[2b}O
C v_SIZ_4C
C I = _ + BeX vwSZ2_C
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F|LE= V_SCAFTC FORTRAN A hE* JEKSEY EEPARTHENT EF TRAr;SPORTATIUN - C_$

C VmSl2b_U
C INPUT £ATJ= V_SIZb_C
C _ - VECTOR UE LE_GTF N V_SI2_E_
C X -'VECTOF OF LENGT_ N V_S126_0
C VhSt2TCC
C V_SL27|O
C OUTPLT vhSIZT_O
C A - |_TEKCEP| v¼51273¢
C B - SLCPE v_SIZT_G
C VNS127_0
C........................................................... v_SE2?EO
C VKS1271C

REALs_ X(2OUJtY(2CGI VkSI27EC
C wS127_
C................................... w5128_
C v_SIZBIC
C _k5128_0

XAVG=C. V_SL283U
YAVE=Co V*S[264U
DO 10 |=1oN V=$128_0

_AvG=_G_(II vkSt28_
vAvG=YJVG_V(il v_StZbl_

IU CGN11hUE V_SI2_EC
XAVG=Xa_GIN vkSZ_8_O
YAVG=_AVG/N V_SZ29CG
TCP=_°_ VhSt29LO

OC .2C I=I,N VUSI29_G
|CF=TCF+Ix(iI-_aV_I*_(|I V_Sl2940
BCT=_ET+(XIIi-Ae_GJeeZ V_5129_0

20 GEhlINUE VkSl2_60
_=|CP/_EI V.Sl2_lO
A=Y=VG-_tXAVG VkSI_gEG

C V_S1ZeSO
$_ RETLRN vkSl3G_

END vkS[JCIO
S_ELTIhE LLPL_TIALOt_H|eYLC_VHIeA_IGt_MAA_A$CALEoYU_IG.Y_AX_ V=S13G2C

& YSLALE,TITLE,XTIILE_1|lLEI V_S13C_G
C VkS_OkC

C LEG-LEG PLGT V=51_0¢C
C 1. CALCbLAI_ $CAL|NC PACTOK$ FC_ CTHEK _U_UUT_NE$ V_SL3C1C
C 2, PLCT 0_1 ImE EC_CEKe TIC MAR_$_ A_E TITLES v_SI_GEG

_. VALETS FO_ 3Go _i, Ide AND ¥1 hAvE TO EE PASSED IN Tm_dUGH V_SZ_CS_
C I_E CCMPCh ELCCK /FLT/ v_Sl_lCC
C V_$13110
C 9u$1312C
C _ATA l_P_T: vkSE_[30
C _LC - LOG CF LCkEST • VALUE TC _E PLOTIED v_S1314_
C XH[ - LE_ CF H|EHE_T x VAL_E Tu BE PLCTTED V.SL3|_
C ¥LC - LO_ CF L_EST V VALUE TE _E PLOTTEO V_SL31_C
C ¥HI -- LOG CF _IEPES[ v VAL_E TO EE PLLTTE_ VkSI3L_C
C lilLE PAIN TITLE _ER PLOT v_SIJIEC
G xTITLE - X-AxIS TITLE V_SI3ISO
C _IITLE - _-_xIS TI1LE V.SI_2CC
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FILE: V_SCAFTQ FCRTE_h A hEW JERSEY CEPAETMENT CF TRA_SPORIATI_N - CMS

C WSL32JG
C VuSI32_G
C EE_CLTS: vhS13230
G _CRIG LO_ CF _UPSEK AT bRICIN OF X AXIS VwSL32_C
C _MAX LCG CF _U_EER AT HIGh E_C OF x AXIS V_SL32_C
C _SCALE - X AXIS SCAL|hG FACTOR V_SL326_
C YCRIG LOG CF _UPBER AT ORIGI_ OF Y AXIS VWSI3Z1G
C _MAX - LOG CF _UPS_B AT HIGF ENO CF Y AXIS V_SL32EC
C VSCALE - Y AXIS $GALIhG FACTOE VwSL32_C
C VkSL_3fio

- C......... - ............... '-VmSL33IO
C VwSL_3_C

LCG|CAL*I TITLEt_ItXTITLEI30_tYT|TLEI3G).CEhlI[OI VbSL333_
LCGICAL_I XTICII_I/IO*' 'I.YTIC(g}/s_' '/,6LA_K/' '/.CHECK VW51334C
LCGICAL*I CENTX/3CbI3C_' "/tCENTVI_G_/_O_' 'I.AMPI'&'I.BAE/'|'/ VWSL33_O
LO_ICAL_I CEhITA(_5112_*' '/ VWSL33_O
D|ME_SICh IAYI2,_CGC}, IPCINTIL,abUG} V_SL337C
LCGICA_ 1£^. CAL VWSL33EG
LC_ICAL_I LIFTI_QCGI, _IRIhGII_O|, ARGII_OJ vwSI33_

CCMMCN /SPOT/ TEK. CALf NPhTS. IXY, LIFT V_SL_CO
CLMM_N /SPAkE/ IPCI_T. IPIR 9WS13_10
CCM#Ch ICEVICE/ IXLi_. IYLIN, MAA_C. MAAYO, I_MIN, IYMIN VwSL3_20
CCMMCh /F_S/ LEN. INGEA. NC_AAS_ NUMLFI, AEG, SIRING V_SL3_3_
CC_VCh /FLT/ XU.XI.YJ._L V_SLJ_4_

C V_SL_50
C.......... ---v_S134tO
C V_SL34_O
C V_SI3_EG
C---CLEAR" FLCTIER SC_EE_ V_S13_C

CALL PL_ERA vWS_3_G_
C---SET P_kAMETEAS FOE IIILE_ Ah_ TI_ MAR_S VWSL35iO

ASWM=XG-I.30 _kSL3520
YSIM=_G'C-_b _WSL3_O
XCIFF=XI-XO VWSI354G
YCIFF=Y|-¥O _kS|3_C

XI=_G-O._ _wSL35eG

XIL=XI-_.2 _$135EC
_IL=_I-C.2 VWSL35SO
XIhAME=YC-Q.q_ V_SI3bCC

C---ORA_ _CROEF V_5136]C
OC IQ 1=|,2 v_SI3_2G

CALL FLIMUvtXG,IO,31 VwSL36_C
CALL PLTM_(^L._C_2I V_SL3_C
CaLL FLTP_(XL,_I,2} v_S13o_C
CALL FLI_O_IAC_tL_2) V_5136_C
CALL PLTMOV/AG_YGtZI V_SI_o]G

10 CChIIhUE V_S_36EC
CALL FLI_CViC..C..-_;_I V_SL3b$O

C V_SI37CG
C OFAW A-aXIS V_S_3_O
C vwSZ_T20
C---O[TE_MINE SPACINGS Ch X-aXIS V_SL37_C

I_LC=I_IIXLO| v_SX31_C
IF (XLU.LT.U._J I_LC=I_LC-L V_SL3_C
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FILE: VaSCAFTC FCRTRA_ A KER JE_SEY CEPARTMENT CF TRANSPCRTATIGN - CMS

IXHI=IhIIXHIJ �f�VwSl3?6G
IF IXFI.LI.O.C) IX_I=I_H|-I v_S13710
xGRIG=IXLG VwSl_?_C
XPA)=IAMI V.5137_0
IOIFF=I_tI-IXLO VWSI38CG
IQIFFI=ICIFF+I vwS138IG

XSCaLE=xCIFF/IDIFF vWS13_20
NPNI$=O VbS[_8_O

C---DRAW AN_ LbeEL A TiC M_RKS V_$i384G

DO 30 I=IoIDIFFI V_SI389G
A=XC+LI-L)_XSCALE V_S138tO
CALL FLTMOV|X.YTo3J VBSL387G
CALL FLIMUVI_eYCt2I V_$13_EU
CALL FLTMOV(XtYTLt3J V_S138_O
CaLL FLI_O_iX.Y|t2I v_SI3_CO
CALL PLIMOVIQ..C.,-9fgl V_SL391G
X_AL=IC.*S(lXLO+|-l) VkSL392C
1CEC=_ _W$L39_G
IF IXVaL.GEoO.C_gSi ICEC=L v,S139¢C

IF IX_L.GI.I.QI ICEC=O VkSl3_O
CALL L_FA_FiX_AL,XTICtoI_ARY,IQ01QEC,CHECRI V_SI3$t0
_NEW=A-G.9 VwSL_IG
DC 2d J=l,l_ vwSI3_O

2_ CENIIJ)=_LA_K VmSL_
CALL CEhTEFICE_T_I,I_.AIIC_U,LuI V_SX_CG
CALL $_MbOL[X_E_.YS_.G.LSoC_NImG. eL0J V_$IA01G
NFhlS=C V_SI40_C

30 ¢C_llhUE v_SLaO30
C _S1¢O4C
C LA_EL _-aXI$ v_SL_O_O
C V,SI_G_
C---0ET_RPI_E EFA_I_GS Ch Y CxlS V=SL_G1G

J_LC=INI(YLOJ V_SI_G_O
IF (VLG.L_.O._I J_LC=J_LO-I V_Si_0S_

J_I=INI/tHIi+L v_SI_IC0
IF IYhI.LT*O+O) J_hI=d_HI-I V_SL_iIO

_CRIG=J_LE V_SI412G
_VA_=JYhl v_SiAI30
J_IFF=JYPI-JVLO vkSlAlkC
JCIFFI=JCIFF+I VASLNIS0

V_CaLE=YCIFFIJCIFF v_Sl4leO
kPhlS=_ VWSIAll_

C---PLOT a_C LJ£EL V TiC _a_S v_SiAIEO
DC _0 J=I,JDIFFI V_Sl_lSC

_=_C+(J-IJ=YSCALE V_$LAZG0
CALL FLIMUVIXT,Y,_J V*SL_21O
CALL FLlVO_IXG,_,2) V_SL_22C
Cell PLTMOv4xTIeV.3I v_SI42_U
CALL FLTMUV(XIt_2J vWSL_G
CALL FLIMGV|J..C.e-_S$I V_Sl_Z_0
YVAL=IC._(JYLO*J-I) vwS14260
ICEC:2 v_S14270
IF (YVaL,GTo_.&_9_; ICEC=L v_SI_2EO
IF (Y_L.GI.L.GJ IOEC=0 wSi_2_C
CALL bhFA_FIY_L,YrIC,B|hARY,7,1DEC,ChECRI V_$LA_CC
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CALL $_PBOL(XSYPt_,G.15,YTIC,O*tgl VWSI431G
NFNTS=C VRSL_320

_u CC_II_UE _wSl_33C
C vwSL_3_C
C PLOT TITLES v_SL_35_

¥wS1_3(C
C_PAUSE vRSI_310

REAC IStSIutE_=SCJ TRASH vwSI_3EG
_0 REN|N0 5 V_SI_3_C

C-_PLOT PAIN TITLE VuSL_CG
X=XC-I.D VwSl_IO
¥=YI+C.3 VwSI_420
CALL CEhTER(CENTTAtl,2_,/ITLE,UtZSJ VWSL_3O
CALL $Y_ECLIA,Y*_.SC,CEhTTAeO. v_SJ V_SI_
NFNIS=O V_SI_4_G

_---PLOI X-JXI$ TITLE V_Sl_4AC

X=AC Ô�¸�„�¥_SI_TD
¥=Y_--I.O VWSIE_EU
CALL CEhlERICENT_I_C,_TITLE_Q_}G) _WSI4_&
CALL SY_ECL_A_YtU*Z_eCE_TA_D._3U| V_SI_SCC
NPNIS=O V_S/_S1G

C---PLOI _-_XI_ TITLE v_SL452G
X=XG-Z.D VwSI_53C
_=_C_G.3 V_$I_54_
CALL CEhTERiCENTW,I,JU_YTITLE,u,3_ VWSI_5_G
CALL SYMECL(A_¥_O._CEhT_90._30I VWSI_60
NPN]$=_ VuSI_S_

C---FORMAIS VWS|45_O

_IG FC_I I_) VWSL_SSQ i

C VkSl_6CC
_ EET_Rk VkSl_61_

END _Sl_b_O
SbdRO_TI_E TPSPLT(X,Y,hdM,XDRIG,XMAX_^$CALE,YCRIG_YMAA,YSCALE, VWSI_G

XLCVRRe_HIPE_I V_S_o_C
C VWSI_6_C
C vkSl_oEO
C IhEIS AhaLY$1S CUBVE FLOITING v_SI_e_
C VwSIN_C
C vwS146_C
C DaTa INPLT: V_SI_7{C
C X - CBSERVEG LOG TIME VALUES V_Sl_/IO
C ¥ -- C_$E_VE_ LOG _RA_DOa_ VALUES v_SL_/_C
C hu_ -- hUP_ER CF P_IhTS IN _ AM_ Y vwSl_T_C
C _CHI_ - LOG CF _UPdEK AT ORIGIN OF X AXiS V_SI_I_G
C XMAX - LOG CF NUP_ER AT END OF X AXIS v_S16_C
C _SCALE - x SCALING FACT_k V_$1¢7¢0
C YCBIG - LOG CF _U_uER AT ORIGIN OF Y AXIS v_S[¢710
C _MAx - LOG CF hUP_ER AT END OF _ A_I$ V_SI_7_C
C YSCAL£ - V SCaLInG FACIOR V_SI_7SC
C XLCMRK - LOn II_E CUTOFF FOR ANALYSIS VWS_SGO
C _HIMRK - HIGH TI_E CUICFF FOR ANALYSIS V_S_IO
C V_SI_2C
C _CIES: v_Sl_8_O
C I. TH_ _ALUES _G_XI,_U, A_ Yl hAVE TO _E PASSED IN @Y IHE v_Sl4O_D
C CC_CN BLOCK /PIT/ V_51_8_C
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C VkSI_8CO
C v_SIqE1C
C V_SIqSEG
C v_SLqSSG
C........... vNSIk9GO
C V_Si_9IO

REAL _t2CC},Y|2DOJ v_SI_O
REAL*E _tUIN_tNL VkSI_910
LCGICALOl TITLEI2_I,xTITLE(J_)tYT|TLE(_),CEhT(I_J _kSL_S_G
LCGICALVl XTIC(IUI/Ide' eltYTI_(9)/S*° e/pELAf;_/t I/,CHECK VkSI_9_
LCGICAL_I CENTAi_GI/3D_ _ '/pCENTY|_I/30; ° '/jAMP/e&'/tUAk/_Ie/ VnSlq_D
LCGICAL_I CENITA(_5I/2_ _ =/_PLUS/_'/_AST/_*_/_SUUT VkSl_]_
OlMEhSIC_ Ix_(2,eC_GJ, IPCINT(Z,buUOI V_SI_EO
LCG|CdL _EX, CAL V_SL_G
LCGICAL*I LIFTI6UCG|, _TRIhGiL_O], ARGiI_UJ V_SISG_
CCM_CE /SPOT/ TEX_ CAL_ NP_TS_ [XY, LIFT V_SI_UIC
CC_MCh /SPARE/ IFCIhT_ IPZR vuSlSO_C
GC_PCN ICEVICEI IXLIMI [YLIM, MAAXCe MAXYO_ fAMINe IYM[N ¥#S_5030
CCM_CN IP_RS/ LEN, INDEX, _MARS, NUMLFT, ARG, STRING VkSlS04C
CCMMCh /FLT/ A_,XI,_G,_I V_SISOSO
CCMPCh /FCINIS/ IeS,LT,LS,TZeSZ,LTZ V_SL506C
C_MPCh /_CO/ _ADC,YADC,0A,DY,AAORG,AY_RG V_SISO]G

C WSI5OEC
C...................................... V_SLS_SG
C _StSIGO
C v_SI51IG
C V_S1512C
C---PAUSE V_$15130

RE_ (_,_IOeE_O=SI TRASH VkSlfil_C
5 REnINC 5 V_515150

C---P_G1 C_I PCINTS ¥_5151_

C_- [_E FACTCR OF -G.C75 ACCCb_TS FO_ T_E FACT T_AT THE PLCITING V_SL51_G
C-- CH4kACTERS CC hC1 APPEAR EXACTLY AI ThE POIhT SPECIFIED v_SIStE0

DC 10 I=l,hU_ V_SISISG
SCUT=PL_S v_S152GG
IF (X(I).LI.XLCVR_ SOUT_AST VkSZSZ]G
IF (_(I;,GI.XhI_K; EO_I=AST V_Sl_22G
XLCC=XC*ASC_LE_(XiIJ-ACRIG) - O.u/5 V_SlSZ3G
YLCC=I_eYSCALEe|YiII-_CRIG) - U.U75 V_5152_0
C_LL St_OLIXLCCeYLOCmOolStSOUTeUo,I| v_SISZSG
_PNlS=C VkSI52E_

lU CChIIhUE v_$1521C
C---PL_I CUT 1FEIS CURVE _kSL52EO

IFLAG=O v_SlS2_O

DELI_X=(_MAX-XO_IC|/Z_Co V_S153CC
X_AL=_O_IG V*SI5_iC
UINV=IO._iX_A_+X_CC# V_Slb_
U=l./blh_ v_S153_O
C_LL EI(L,_U] VkS153kO
YVaL=CLCG1G(kL|-YeGC V_$15350
IF (Y_AL.LT._CRIGJ bC 1C _0 V_SI53_G
ALCC:_Oe_CALE_IA_AL-_CE|G| V_S[SJlC
YLOC=YOe¥_CALEV(Y_AL-Y_R[G) _kS153_C

CALL FLT_CVIXLOC,¥LCG,2) Vn5153_0
IFL_G=I V_SISkCC
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2_ DC 4C 1:1,251 V_$15_1C
X_AL=XC_IG+(I-I)*_ELIAX V_S15_2G
U[N_:IC.$_(_VAL*XAOC| Vk$1§_C
U=I*/_]_V V_$15¢¢0
GALL EI(Ut_U) V_SlSk_O
¥_AL=_LCG|_(kUJ-YAD_ VmS15_CC
IF (V_aL.GT.YFA_| GE TU 5_ V*S|5_TC
IF (Y_ALoLT.YCRIG| GC TC 40 VkS154_C
XLGC=XG+ASCALE$iXVAL-XO_IG| VkSIS_$G
YLCC=YC+YSCALE_(YVAL'YCRIG| VkS155CC

° IF ([FL_G.E6.1| GC TC 3C VkSI551G
IELJG=| _mSlb$;C
CALL PL|MOV(ALCCtVLCC,_| V_$1553C

30 CALL FLTMOV(XLOCe_LCC_2| V_S[_6_
40 CC_IIEUE vkS[S5_O
_O CALL FLTPCV(C,_C°o-5_J VbSLb560

C-_FC_AIS V_51557C

C v_SlfibSo
S_ RETLRh V_SlbbC_

END v_slfiolD
S_@C6TIhE PhTOUTITIHLC_Ti_HI,gESTF| V_SISb2G

C V_$1563C
C FR[_ Eb[ ]HE RESULIS vkSl_6_
C V_SI56_C
C DATA [_PLT: v_SlSo6D
C TIPLC LC_ CU[CFF TIHE USED [h ANALYSZS vksls6_C
C TIPHI - HIGH CLTEFF T|FE USED IN AHAL¥SIS V_S|SbE6
C _E'STF - LEG[CAL VaKIA_LE_ :.TRLEo IF EESULTS COHE FRCM A V_SlSo_C
C _ESICU_L [RA_CGkN ANALYSIS VkSI57CC
C vkSlSllC
C ........... wSLb?2o
C VkS1573C

LCGICAL*I RESTF VkSlST4_
CC_RCN lEPTA/ N*E_mTPL_Pe_REC.STCR_TRA_,TRANI,TEAN2_AoE,TO v_SL57EG

C V_$157_0
C ...... V_Slb7?_
C V_S157_G

nR[TE |_t6O/| TINLGt_|kH[ V_$157_
_kITE (¢_6_ZJ TRA_2 v_SIS_U0
%F I,NCI,EESTF| _@IIE (_6_3| STOR v_SESBIU

C V_51562C
C FC@_AT STATEPE_IS V_SIS83U
C V_SI584G

6_1FOk_AT |/5_,_TIPE CLTCFF LIMITS: =, V_SI58EC
C/_O_t°LEk = °,FIC-2_° NI_UTES=m v_S1586C
_IIC_o_HIG_ = ',FLC.2, ° _Ih6TES_I VkSI5810

b_2 FEKFAT (_/_IEA_SF]SSItIT_ = =_FI6.U_ m CPDIFT°| V=SZSBEO
_3 FCEPAT (_X,OSTORAGE = °,Ell.3| VvS_5_$C

C V_$159CC
_9 _Et_R_ V_$159i0

E_D V_S159_C
SLo_ELTIhE TAELEIA,B,h| V_SL593g

C _=S159_
C E_IPL1 VECTORS A abe _ (EAC_ LENGTh N| |h 3 COLUMh$ v_SIb_G
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C vkSl5_60
REAL J(2CCl,el2GQb WSLS_?Q
I_TEGER KI2OCJ,_K(3; V_SISSE_

C_INITIaLIZE TAULE FA_AVETE_S VsSI59SU
DE 10 I=I,2uG VWSleGCC

lO Kill=I V*SIO010
NRCk=N/3 YkS|b020
I_EP=_-3*_U_ vWSL603C
KL=kRC_ �l�V_SleO_G
KKIII=O V_SIbO_C
KKI2J=N_E_ VmSlbO_C
IF (IREH.GE.I) K_I2J=RKI2)+I VWSIO070

IF IIREM.GE,2J K_I3I=K+IJI+I vRSI_OSG
C---U_TP_| IHE TABLE VmSIbICG

_R|TE (Ot_0L; (IKII+RKIJIJtAII+KKIJ|JlUII+RKIJJI_J=II31,1=I_NRCk) VmSIOIIG
IF tI_EM.GT.G; .RITE I¢,o_ll (_(KI+_KtJI),A(KI I,bI_L*KKIJIIo_WSIbl20

G J=I,I_E_I V_SlblZO
C VwSl614C

OGI FLRPA1 (_(IX_I3mIAtFIG._o2A_FIUo2tbX)) V_SIbI_G
_9 RETLRk v_Slbl6O

EN_ VWSl_ll_
SLBF_LTI_E SEA&C_IIENG) V_SlblEO

C V_Slol_C
C SEARC_ THE SCLLTICk SPACE V*SIo2C_
C V*SIO21G
C ......... YkSlb220
C • v_SI0230

KE_L*_ TI2uQI+SI_CQ),LIIZu_I_LSI2OQJ_ERMI2uVI,_mRtSTCR,TRAN _S16240
'IKTEGE6 hPlS v*Sle2_G
LC_IC_L_I IENC v_Slb260
CCP_Ch /IITLESI TITLE vwSZb2?G
CCM_Ck /CAIA/ N,Ro_TPbMP_NRECoSTER_TEAN_TRAhI,TRAN2_A_B_TQ V*SlbZeO
CC_PCh /ICAT_/ E_KPIS_NSuM VWSI_2SC
CCMPCk /_IRA/ LT,LS v_Slo3CC
CLFPCk I_CI AAEC,Y&_C_AeOY_XURIG, YEEIG V_SIE3|G
CCM_C_ /FEAR/ _|_R_IR_mR_RboRT_RS.RgoRR V_SIb_G

C v.Slo_3_
C ................ v*S163_C
C vwSl_3_O

IE_C=.F_LSEo W$IO36G
E_CLO=_S_S_9_. v_S_b3T_
XEEIG=O.C v*SIo3EO
YC_IG=-I.O vwS_c3sC
DX=2.C V_SIO_CO
DI=2.C v_Slo_IO
lhOEX=O VWSLoq2O
JFLAG=O VWSIb_3G
LCGF= O VWSIo_40
RF=FRCL_ V_Slb_50

C v_Slo_£G
G---IhITIALILE vwSlb_d

Lu YADE=YGkIG+DY v_SI04=_

CALL SETLFIA,c,CI VWSI_C
_I=A v_SIO5CC
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R_=E V_SL651U
R3=C vRSI652G
VADE=YC_IG VbS16_30
CALL SETLPiA._tC; _kSlb560
R_=A _k$16550
RS=E VWSI65eO
R6=C Vk$16510
YADC=_ORIG-Dt V_S16550
CALL SETLPIA,BtCI _$165_0
RT=A VRSIOOGO

• RE=E V_SloblO
R_=C WS16620

C V_SI66_C
C---CCMFA_E VWSI6b_O

20 CALL P[h|INOE_l VkSlb6_C
LCCF=LCCF*I V_$166_0
ChAFGE=AES((_GLC-RRI/FR_LC_ VkSZ6b]_
IF /LECP.LT._Su_I GC TC 3C V_SI665C
|_ (LOUP.GT.2_O} GC TC 50 VuSI66_C
XF (CEA_GE.LE.U,GCI) GC TC 999 VwS[67CC

3U RhCLC=RE VmSlbTlC
GC TG /lt2,3,4oS,6.7,EtgltiNOEx VWSIe7_G

C V_SIbT_C
I _CNTINUE VW$1676C

¥CRIG=_CEIG ¾�l�VRSI6T_O
ACRIG=AC_IG-CX VWS167_C
_¢=R2. V_SI677L
RS=_ v_SIb78C
E_=R1 VW_bTSG

"RE=E_ V_$I68CG
YADC=¥EEIG ¸�l�¥_$168|C
CALL $EILPIA,B,CI VWSI_B_G
RI=A VkSled3_
_2=_ VWSlb@4C
R3=C VWSLb8_O
XAOC=_C_IG-DA _SIOBEC
YA_C=YORIG V_$1687C
CALL CCMFLTiR_._FLAG) V_SZodEG
YAOC=Y_RIG-_ VkSZb_G
CALL C_MPbT(RI,JFLAE] V_SibgCO
GC IC 2_ V_SLO_]C

C VnSLo92C
2 CCNIIFuE V_SZb93_

YORIG=YC_IG_CY V_SZ6g_O
R7=R_ V_SL0950
R_=R5 V_SIO_O
R_=Rb V_S1697_
R¢=_I V_SlOgEO
R5=R2 vwSI_9_O
R6=_3 V*$170CC
Y_OC=YCRIG+D¥ 9_S17_|d
CALL 5EILF(A.E.C| VwSIZQ_G
RI=A vwSI70_C
R2=E VWSI?O_C
R3=C VWSl7_5C
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GC 1C 2C vwSl?d_O
G VwS17_]C

3 CChHNUE VWSI7CA0
XC_IG=xC_IG �l�VaSI7_
¥CRIG=YCFIG_C¥ VhSl7lCG
R_=R2 V_SIIlIO
R7=R5 V_SI?I_O
RS=R3 VkSlTl_O
AS=R6 VDSI7140
YADO=YGR[G*DY v_SIII_ .
CALL SETLPIAtStC_ VnSlTl_
RI=a V_SLTI_C
RZ=E v_SITleO
R3=C V_SITISC
XADC=XORIG*DX VaS172CG

CALL COMP_TI_epJFLAGJ V_$172_0
_ADC=kCEICa-D¥ V_5172_0
CALL CC_FLIiE_tJFLAG) VmS1726G
GC 1C 20 V_S172_

CC_1IhUE VkS1721C
XC_IG=XC_IG-CX VhSL72eG
R3=R2 VuSI72SG

_F8 vkS1/31d

R2=_I. VKS1732C
_5=._4 _kSI733G
E6=_7 vuS173_O

.aAOC=_CRIG-_ v_SI13_C
YAO[=_aCCtCY _kS_7_¢C
CaLL CO_FLT(RI,JFLAG_ V_SI73_G
_A_C=_CWIG V_SL/3EC
CALL C_VF_T(Ea_JFLAG) V_SIT_SC
YAD_=_O_ IG--D_ V_SIT_G_
_ALL CC_FLTt_7._FL_Gi v_SI7_I_
GC lG 20 V_$17_2C

C _SITA_O

EA_=_*R6 V_S1765C
EFR)=R2t_E _$_76_
IF IE_kX.EE.E_RYJ UX=C_/lo5 V_$17_
IF (EEk_,GE,EkK_J CY=C_/L.5 V_SI7_EG
_O TG IG v_Sl7_tC

C wS175C0
b CCNTIhUE wSLZ51O

XORIG=XCRIGeCA V_SL152¢
RI=R2 WSlT_Z0
R_=_5 V.Sl15¢C
RT=R8 V_SI75_O
R_=F3 VkSllS_O
RS=R6 VW$I7570
RE =R_ VW$115EO
XACC=_G_IG+DX v_SllSSG

YADC=YORIC ê'¸�f�V_SIZbC_

?
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CALL CCMFLT|E2tJFLAGJ VkSIib|G
V_CE=_CR|G VRSI?62G
CALL CC_FLT(_6oJFLAG! V_$176_C
¥AOC=_ORIG-D_ VmSI7A_C
CALL CO_FUT(RfoJFLAGI ¥k5176_C
GG I0 2G VMS1766C

C ¥kS1161C
7 CCNII_UE VmSL/_EC

XCRIG=XCFIG-CX vkStl_SC
YORIG=¥CPIC.-.-EY V_$177CC
R2=f14 WS1171C
R]=R5 Vk$|??_C
R_:R8 V_$1773C
R_=E7 V_$177_C
XAOC=_URIG-Dx vkSL??_C
YADC=YC_IG+DV vk$1776_
CALL CC_F_T(EI,JFLAG) vJ$1771C
YA_C=YO_IG VkSI77EC
CALL CCPFLTifl_tJFLAGh Vh$1/7_O
¥AOC=YURIC--_V vkSXTECG
CALL SEILP(Ao_,CJ Vh$1781C
RT=_ V_SL782G
RE=E v_SZIG3C
R_=C v_SL784C
G_ I0 20 v_SLTd_

C V_St7860
C_NIIhUE V_SLT87C
YCK|G=YC_IG'-CY V_SL78EC
RI=R4 V_$Llb$_

R_=R5 Vk$17_CO
R_=_ V=517910

_5=R8 vkSl/_3G
K_=R_ V_SL/_4C
Y_DC=YG_ ICED1 Vk$179 _0
CALL _E_LFIAe8_C) Vk$179_0
R7=a v_5179_

GC TC 2C W$180CC
C V_518C1C

9 CC_TIhUE V_SLS02C
xEklG=xC_IG*CX V=SL603C
YCRIG=YCEIG-C_ v_SLBu4C
RI=P5 v,_l_d_

_2=E6 V_SL8C_C
R4=R8 V_Sld_?C
RS=F_ vWSI8CEC
YACC=YOEIG-D_ V_SldO_
C_LL _ETLF(_,_,C) w_SlSlCO
RI=A vwSl81JG
R_=e vWSLBL2O
R_=C V_SlBL_C
_ACC=_C_IG+O_ V_Sl_L4O
Y_C=YC_|G v_$L_I_G
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CALL CCHP_](RE,JFLAGI VwS[d[6_
YADE=YCRIG+O_ V_S[B[70
CALL GOMFbT(R3t_FLAGi VW$181EO
GC IC ZC V_SISISO

C---TCO M_h_ ITERATIGhS. STCF HERE vwS[82CC
50 IENC=.TRLE. vkSX82|o

C v_SLSZ_
S$_ _ETLRN VkSl_2_O

END VmS182kO
SLBRC_TIhE SETUP(AtE.C! vRSLSZEG

C VkSZB2_C
C vmSL_ZTu
C......... - ........................................... VwSI82EO
C w5182_0

CCF_C_ /l_C/ AACC,YaCCtC_,OV,XORIG_YC_IG VWSIU3CO
C V_S[831C
C......................................................... V_$]_32G
C VWSI83_G

JFLAG=O V_$[83_0
XaCE=_CBIG-DX V_SIu3_O
CALL C_PFLT{AtJFLAGi V_SI836G
XAC_=XOEIG V_SI837G
CALL COMR_T(_.JFLAGJ VkSlo3EO

CALL COMFLTIC.JFL_) V_SIS_C
C V_Slb_

$%9 RETLR_ V_$1_4_0
E_C v_SXS_C

SL_LT|hE MIh(Ih# V_$_8_4C
C vWS18_O
C VwSIE_C
C ............................................... VkSlS_TG
C V_SI_kE_

CGHPCE #GERR/ RI,R2.R_oR_RS_Kb_RT.R_,Rg_RE V,S16_
C V_S_dSGO

C w51852_

[F I_G.EG.K2/ Ih=2 V*SIBSEO
IF (EG.E_oR33 I_=_ v_SIEScC

IF /R_.E_.RS| 1_=5 VW$165_G
IF (KR.E_.Rb] I_=E Vk$185_b
lk (E_.E_._7) [h=_ V_SL_6CC
IF (RR.E_.R_I Ih=E vmSl_ElC
IF IR_.E_.R9) Ih=_ V_SL_bEG

C V,SI_6_C

I _ RETLRE v_SLU_kG
Eh0 w518o_
SLoGULTIEE CCMPbT(_ESI[,JFLAG) vwS1866G

C v_S16b?C
C CC_FLTE 1HE KESIC v_SI_G
C VwSIB_L
C vwSld7LC
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FILE: VnSCAPTC FCRTEA_ A hEN JERSEY DEPARTMENT CF TRANSPORTATION - CMS

G........... -V_SIo7IO
C VwSl_7_L

_EAL*¢ I(2UO)tSI2CG)tLll2_CIpLSI2OultEEH(2CO|e_mRISTC_pTRAh v_SI873G
REAL_E _w_U_UZNV v_518740
IhTEGE_ hPtS VWSId7_O
CCMNON /_ITLES/ TITLE wS[87¢0
CO_PC_ /[ATA/ NtE,_tTEL_Pt_RECeSTCReTRANtTRANI.TRAN2tAoStTO VWS[e77G
CC_PCh /][ATJ/ E_ehPTEwhSbM V_SI87E0
CCMPEh /_|EA/ LT.LS V_Sl_7_
CGM_Ch I_CD/ XA_C.YA_C,CX,OY.XORIGtYERIG V_S|86C0
CCMMG_ /EERk/ RItE_IR3pR@fRSeRbtRTtR6tEgtR_ VR$[B_IC

G vwSLB820
C ...... V_$1883_
C WS1884C

SICEE=0. V_S[Cfi_O
O_ IO I=J,NPI$ V_SI886U

UIN_=IC*_ILTÁI)t_DC) VWSI8_70
u=l.l_lhv VWSI88EG
CALL EI(UeWU_ vwSI88SO
IF (_U.LE._.OI _U=IoE-50 V_SI89GO
_=_LCGIOI_J V_S_CgIC

_LP_E_=LSIII+YACC v_SI_$_O
RES=iWL-WUP_EEI_=2 V_SI_G
SICRE=$1GKE+RE5 VwSI_9_0
IF IJFLAG.hE, IJ GC TC L_ V_SLB_SG
E_MIII=_ES V_S[89eG

IO CENIIhUE V_SIB_7G
RES,IC=SIERE vhS18_EC
IF (JFLAGoNE.IJ GE T_ _9_ vhSLdVSO

OC 2G I=I,NPIS V_SIgOGG

ER_III=IOO._E_(IIIEESIC vhSl_IC
2U CCNIIKUE V_SI9U2G

C VwSL_G2C
S_9 REIL_h V_S[9040

END vWSLgOSO
SLd_OLTIhE EI(Y_Zt vwSl_C_G

C V_S/gOT0
C V_SI_GEC
C P_PPE_E: COVPLIE TPE EAPUNENTIAL INTEGkAL v_SLgUSG
C I_IS RCbTIhE IS _CCbRATE TO T_E El@HId PLACE V_S[VLCC
C V=SlgllC
C v_SL9_20
C CESC_IFTIGN CF F_R_MEIERS= V_SI_L]C
C _ - ARGUMENT CF E_PONENTIAL INTEGRAL V_SIgL_C

C Z - RESLLT VALUE v_SlgIso
C ALX - RES&LIANI ALXILIARY VALUE V_SI_I60
C V_SLgL_O
C V_SZSIEG
C _EPA_KS: v_SI_I_G
C v GI L/O ILl -/74) MA_ CAUSE u_DE_FLCn IU_ERFLC_I VWSL92_
C FO_ Y=0, THE RESULT VALUE IS SE_ TC -I.GE75 wS19210
G V_SL@220
C This REQUIRES hC GIhEk ROdTINE v_SL@23C

C v_SZ_E4C
IMPLICI1 _EAL_8 IA-FeC-ZI V_S_Z_u
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FXLE: V*SCAPTD FOKIRAh A hE_ JERSEY OEPARTMENT GF T_ANSP_RTATZCN - C_S

Z-O. vhS]S2tC
IF (Y-I.J 2,1,L vNSL_27C

S=I.GG/Y V_sLgz_G
AUA=I.DO -S • V_SlS3GO

&*|4(S.3._T73_aOCJeS*2.CS215bOOl*S+2.?_79D-l)/(((($_ vhSL_31_
&I.072553CC+5.?Lt94_C_JmS_o.9_SZ39OOJ*S_2.593888UOJ*S+Z,709_SbD-IJ VkSL932C

Xyn-y ¥*SL_32G
IF (X_°GEo-L_OI ZaALXeSeDEAP|XY) V_$L_4C

SS7 RET_R_ vkS193_O
2 XF |Y_3.| 6,e,3 VkSL_C
3 AUX-(IIIIII7.122_2C-TOY-L.?bb3;5_-bI*Y+2._2_4_3C-5}*Y-2.33537_O-_V_S193]O

G)_+L.b_4156_-31_-I.O_Zb76D-2)sY+5.5556820"2)*Y-_.$_UOID"LI*_ v.51_360
_+SoS_9_SSC-I V_SI93SO

Z=-1o£75 V_SL94L_
IF (Y) _e_Se_ VkSL941G

k CC_11_uE v*S19;20
Z=|_tAUX-CLOGt_Ab$iYJ)-5._22151[_CI) ¥k$1_;_0

Sg8 RETLRN V_$19_0

? CGNI[h_E VaSL9_O
AUA_[.OC vMSI?_G

&-III(5.1?_2_SC,-2_Y_3.C_LG37DO)_Y_3.2;3o_5OlJ*Y*2.2;;Z_O21_Y V_$1S_

&_I.E_?_3_C2_ VkSl_5_O
G_ 10 _ V_SLgSJ_

8 " CCNT|_uE YkS1952G
S=_,OC/t V¼SlqS_G
A_A_I.00-S*t|tS+7oOS_E_U-Li_S-7.271OLS_-L)*S-l._aub_330)/(t(tS V_$195_

9 CCNlihUE vnSI956G
X1=°y vaS1957_
IF IX¥.GE.-I_OJ Z=AUA_£ExP_¥I/Y V_SL_5_

C v_S195_
$_9 RETL_ V*SL;_C

ENO V_$Lgb|_
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