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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 dces 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 preogram. 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.



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, isotrepic, of uniform thickness,
and of infinite areal extent.

- The aquifer is confined.
- Prior te 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.

- B 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 Sectioﬁ I1I} 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 conditicns in the field
and how they differ from the jideal, assumed conditions. These deviations must
be taken into account when interpreting the results,



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:

(1)

5 =gz

where
$ = drawdown [L% (2a)
Q = pumping rate [L2/T] {2B)
T = transmissivity IL™/T) (2C)
Wla) = Tgeis well function (-1 (2D)
u = r'S/4Tt (-] (2E)
r = distance from pumping well (L] {2F)

to observation well

5 = storage coefficient (-1 {2G)
t = time . [T] {2H)

The Theis type curve is obtained by plotting W(u) on the vertical axis
and 1/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 1). 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
1/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.

R _
T 373 W{u) (3)
g = u:Tt
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 agquifer
pump test with many observation wells, the performing of numercus analyses may
be a very time consuming process.
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CAPTD performs the Theis analysis by shifting the log(t) and log($) 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):

1) In an initial iteration, log(t) and log($) data are overlain upon the
Theis type curve at nine different positions by shifting the data values
specific distances At and A$ 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 1l/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 match of the data to the Theis type curve for the -
iteration. -

-

4) For the next iteration that shift position which preduced 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 At is divided by 1.5. If
the sum of R2 and R8B is greater the value of A $ 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 previocus 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 1l/u wvs., W(u) plot
is determined. The point's four coordinates(t, $, 1/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.



IV. Jacob Analysis

The Jacob time-drawdown analysis is a method of obtaiping 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 - 5= + —= -

) 2t2 313 Tt {5)

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

W(u) = @.5772 = 1n(u). (6}

Substituting equations 6 and 2e into 1 results in
2

=9 - rs
= gag 0P.5772 - 1n (2 D). N

This can be rewritten as

2.3 2,25Tt
s = v oy (255

s (8)

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

2.3 0
4T {9)

slope =

At the peint where the drawdown is equal to 0.0, let the time value be equal
to to' At this point, equation 8 becomes

2.25Tto

# = log (= ) (10)

r's
Equation 9 and 10 can be rewritten to yield T and 8.

o= —2:30

~ 4 n(slope) (11)
2.25Tt
S = wp——u2

25 (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. Eguations 17 and 18 then readily yield estimates of the
transmissivity and the storage. CAPTD uses the standard least squares linear
regression technique to determine the slope and intercept of the best f£it line
to the $, log(t) data points. CAPTD then calculates the aquifer
transmissivity and the storage coefficient from these parameters.



V. Calculated Recovery Analysis

The calculated recovery analysis is mathematically identical to the Jacob
analysis except that T and S are obtained from calculated reccvery values.
Calculated recovery is the distance between measured residual drawdown and an
extrapolation of drawdown measured during pumping (fiqure 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
{(Jochnson, 1975).

In oxder 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 1) 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 £ind 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
ends (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 lire is:

' = Z.j_ 109 (t/tl)

4nxT (13)
The slope of this line is thus:
- 2:3Q
slope = AT {14)

Transmissivity can be calculated from the slope of the best fit line., HNo
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

2.30

T = T = (slope) (15)

to calculate the transmissivity.

-11-



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 teo 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 figqure 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: 1)} 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 number 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:

1. 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 tust 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

-12-



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
a2n error message, and quits.

Card 4 Variable Name Meaning
1 GC {in column 1) graphics control character
a blank or 's&' 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)
¢ 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)
WREC number of time-recovery
data pairs
4 + N time-recovery data each card has one data
through pair - time since pumping

4 + N + NREC

Note:

Figure 4. Data Input Format

-13-

stopped (minutes) and
depth to water (feet)

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



VIII, Using CAPTD

After logging onto the computer and creating an input data file as
specified in Section VII, the user types VWSCAPTID 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:

1. End.

2. List all CAPTD data files.

3. Create a new CAPTD data file.

4, PRun CAPTD on an existing data file.

The user inputs the number of the requested option. If 'l' 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 gquestions
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 100 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 intec 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 limits so as to include all
recovery data. For each successive calculated recovery analysis the user
sets the limits,

The Jacobk 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 Jaccb 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 ocutput 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.

-15-
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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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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, = Lt;, + Dt (16)

Lwi = L$i + D$ (1n
where

Lti = log(ti) . (18)

L$i = 1og($i) (19)

W, = log(W(ui)) {20)

Lui = log(l/ui) (21)

and Dt and D$ are the amounts by which the log (1/u) and log{W(u)) axes are
offset from the log(t) and log($) axes. The superposition of the time-
drawdown data and the shifting of the axes relative to each other (keeping the
log($) and log{l/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 DS.

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 Pwi. Then:

-1 -

Lu,
Pwi = log{Ww({(10 i) }) (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:

R

]

a 2
igl(?wi - 1W,) _ (23)

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

Dt, = Dt + £, At (24)
] o ]

]

I D$ + g. 25
$J % 95 A% (25)

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

For 3j=5, f5=0 and g5=0, or:
Dt5 = Dto {26)
D, = D§ (27)
5 o
Dts, D$5 thus is at the center of the nine 'shift positions.'

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

Dt, = Dt + f. Atl (28)
3 o 3

DS, = DS + g. AS {29)
] o gJ

Lu,., = Lt, + Dt (30)
13 1 ]

Iw,, = LS, + DS, (31)
i3 1 ]
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B = log(W( (10™i3) ™)) (32)
n
2
R. = PW,., - ILW, .,
5 >« i 13 (33)

i=1
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 re€idual, “The iteration process then starts over.

If the minimum residual is produced by j=5 (figure 2) reassigning Dt and
Dso will have no effect. 1In this special case the sum of R2 and R8 is
compared to the sum of R4 and R6. If R2 plus R8 is greater, the value of AS
is divided by 1.5. If R4 plus R6 is greater, the value of At 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 iteraticn 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 fj 9y
1 -1 +1
2 0] +1
3 +1 +1
4 -1 0
5 0 0
6 +1 0
7 -1 . -1
B8 0 -1
= +1 -1

Table 1. F and G Values for Dt, [$ definition
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FILE: Tw50WS CAPDATA A NEw JERSEY DEPARTMENT OF TRANSPORTATION = CMS PAGE 001

CGREENPOND Twh Ouwb

75.0 315.0 3.9 51
Qe 30 4. 460 1.00 4. 9% 1.50 5.16 2.00 5.33
2. 50 5450 3.00 5.54 3.50 Setrh 4,00 5.72
4,50 5.79 5.00 5.86 6.00 5.96 7.00 6.08
8.00 ball 9.00 6.26 10.00 6.3 12.00 S48
14.00 b1 16.00 6.71 18.00 G.82 20.00 6292
25.00 T.13 30.00 Te28 35.00 Ta45 40.00 T.61
45,00 Ta72 50.00 T.83 60.00 6.03 70.00 8,20
80.00 8.35 90.00 8.50 100,00 B.64 120.00 8.87
140,00 9.00 160,00 Gelh 180.00 9.37 200.00 9.53
250400 9.80 300.00 1U.04 350.00 10,23 400,00 10.45

450,00 10,51 500.00 10.68 600.00 10.390 100.00 11.08
800.00 11.27 900.00 11.38 1000,00 11.56 1100.00 11.73
1200.00 11.91 1300.00 L1.97 1400.00 12.05

1440 .00 Ll
Q.50 11.59 1.00 Li.27 1.50 L0.99 2.00 10.81
2. 50 10.74 3.00 10.59 3.50 10.51 %.00 10,42
4.50 10433 5,00 10.28 8,00 10.18 1.00 10.08
8. 00 10.01 2.00 9.94 10.00 9.88 12.00 .74
14.00 9061 16.00 Y61 18.00 ¥.55 20.00 945
25,00 9.36 30.00 9.25 35.00 9.18 40.00 9.10
45.00 905 50.00 9,00 60.00 8,88 T0.00 8.79
80.00 B.69 90.00 B.b4 100.00 8.59 120.00 B.47
140. 00 8.39 L60.00 8.29 180.00 8.18 200.00 8.09 ‘
250.00 T.92 300,00 ToT1 350.00 T.55 400.00 1.38
450.00 Te20 500.00 T.09 600,00 .07 100.00 b.63

Appendix B. Sample Input Data
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indinp srdueg

FILE: TwsOWs

-
CRDD=NSGNIrpNeE

-
-

- -
[ ey

16

-
—d

]
1
2
3
4
5
[
?
8

9
o
11
12
13
14
15

ouUtPUT A

CGREENPOND TwS OWS

PUMPING RATE =
STATIC. WwATER LEVEL =

TIME-DRAWDOWN DATA
# OF DATA PAIRS =

TINE IMIN}
0.50
1.00
L+50
2.00
2.50
3.00
3.50
4 .00
4,50
5.00
6.00
T.00
8.00
9.00

10.00
12.00
14.00

TIME-RECOVERY DATA:
# OF DATA PAIRS =
TIME PUMPING STOPPED =

TIME {MIN)
0.50
1.00
1.50
2.00
2.30
3.00
3.50
4.00
4.50
5.00
6.00
1.00
8.00
9.00

10.00

R = 75.00 FEET
375.00 GPM
3.94 FEET
51
OTW {FEET) DRAWDOWN 8 TIME ININ) OTW {FEETI
4.60 0.66 10 16.00 6.7
4.94 1.00 19 18.00 6.82
5.14 1.22 20 20.00 6.92
5.33 1.39 21 25.00 Tai3
5.50 1.56 22 30.00 7.28
5.58 1.64 23 35.00 7.45
5.04 1.70 24 40,00 7.61
5.72 1.78 25 45,00 1.12
5.79 1.a5 26 50.00 7.43
5.86 1.92 27 0. 00 8.03
5.9 2.02 28 10. 00 B.20
6.08 2.14 29 80,00 8.35
6.19 2.24 30 90, 00 . §.50 )
ba28 2.32 3l 100. 00 864
633 2.39 32 120.00 8.87
6.48 2.54 1 140.00 9.08
s.61 2.67 34 160,00 .24
44

NEW JERSEY DEPARTMENT OF TRANSPORTATION - CMS

FEBRUARY B, 1983

1440.00 MIN

DTw (FEET) DRAWDOWN [ TIME IMIND DTW (FEET)
k1.59 Tob5 14 12. 00 9.78
\.21 T.33 k7 14,00 9.61
10.99 7.05 18 16,00 9.61
10.81 6.87 19 18,00 9.55
10.71 6.7T17 20 20.00 P45
10.59 6.65 21 25.00 9.8
10.51 6.57 22 30.00 T.25
10.42 b.48 23 35,00 9.18
10,33 &.39 24 40.00 9.10
10.28 6434 25 45.00 9.05
10.18 Galb 26 50.00 9.00
10.08 b.14 27 60,00 B.88
i0.01 6,07 28 710. U0 B.79

Y .9 6.00 2% 80.00 .69
9.448 5,94 EL) 90, ud B.b4

ORAWDORN
Z.T7
Z.88
2.98
4.19
3.34
3.51
3.867
3.78
3.a9
4,09
held
4.hl
4.58
4.70
4.93
5.12
5.30

DRAMDDWN
5,04
S.67
5.67
5.61
5.51
5.42
5.31
524
5.16
5.11
5.06
&.9%
4.85
.75
4.70

’
s
36
37
38
39
40
41
42
43
44
45
46
47
40
49
50
129

3
32

34
35
3
37
38
39
40
41
42
%3
44

PAGE 001

TIME (MiN}
180.00
200,00
250.00
300.00
350.00
400.00
450.00
300.00
600. 00
T00.00
800.00
00.00

. 1000, 00

1100.00
1200.00
1300.00
1400.00

TIME (MINI
100.00
120.00
140.00
160.00
180.00
200,00
250. 00
300.00
350,00
400.00
450.00
500. 00
600,00
T100. 00

DTW (FEET)
9.37
9.53
9.80

10.04
10.2)
10,45
10.51
10.686
10.90
11.06
11.27
Lt.38
11.56
1l.73
11.91
11.97
12.05

DTW (FEET)
8.59
B.47
8.39
8.29
8.180
8.09
T.92
T.71
1.5%
T.38
T.20
T.09
b.87
6.63

DR AWDOWN
5443
5.59
5.86
b.l0
6.29
651
6.57
5.72
6.96
Tell
7.3
Tatd
Tab2
T.19
T97
B.03
B8.11

ORAWDOWN
4.465
4.5%3
4445
4.35
4.26
4.15
3.98
3.77
. bt
J.44
3,28
3.15
2.93
2.69
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FLLE: Tw50W3 outTPuY A NEW JERSEY DEPARTMENT OF TRANSPOATATION - CHS

THEIS ANALYSIS

TINE CUTOFE LIMIVSS
tOw = 0.50 MINUTES
HIGH » 14 00.00 KINUTES
TRANSMESSEVITY = 4085080, GPD/FY
STORAGE L] 0.752E-03

JACDB ANALYSIS

TINE CUTOFF LIMITS:

LOW = 0,50 NINUTES
HIGH « 1400,00 WINUTES
TRANSMESSIVITY = 42418. GPO/FT

STORAGE - 0.117€-02

JALOS AMALYSIS
VIME CUTOFF LIMITSS

LOW = 0.50 NINJTES
HIGH = 10.00 MINUTES
TRANSHESSIVITY = 73964, GPO/FY

STORAGE - 0.485E-03

TIME-CALCULATED R ECOVERY VALUES BASED

NO T RECOV ND
i 0.50 —2.42 14
4 1.00 =2.10 17
3 1.50 -1.82 14
4 2.00 =la.64 19
5 2.50 =1.54 20
) 3.00 -1l.42 21
7 3.50 S TEL 22
L] %.u0Q =1.2% 23
9 4.%0 —Lk. 18 26

10 5.00 =-1.ll 25

11 6.00 -1.01 24

12 T.00 -0.91 27

12 8.00 -0.04 28

14 9.00 -0.77 29

(%] 1U.00 -0.7T1 30

CALCULATED RECOVERY ANALYSIS BASEU ON PREVIOUS JACOH ANALYSIS

TINE CUTOFF LIMITS:
0w = 0,50 HINUTES
HIGH = 700.00 MINUTES

ON ABDVE ANALYSLS

T
12.00
k4. 00
16.00
18.00
20.00
25.00
30,00
35.00

40,00
45.00
50.00
60.00
10.00
80.00
90.00

RECOV
=0.61
=D.46%
~0. 4%
-0.38
~0.28
=0.18
-0.07

0,00
0,08
0.13
Q.19
0.31
0.40
0.51
Q.56

T
100.00
120.00
140,00
160,00
L80.00
200.00
250.00
300,00
350.00
400.00
450.00
500.00
400.00
700.00

RECOV
0.62
0. 74
0.83
0.94%
.08
.15
1.34
1.57
1.74
1.93
.12
2425
2.50
2.77

PAGE 002
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FILE: TuW5DNWS ouT eut A NEW SERSEY DEPARTMENT UF TRANSPORTATION - CMS

TRANSMISSIVITY = 646471, LPD/FTY
STORAGE = V.6 H84E-01

JACOB ANALYSIS
TIME CUTOFF L IMITS:

Low = 50.00 MINUTES

HIGH = 1400.00 MINUTES
JRANSMISSIVITY = 33708. GPD/FT
STORAGE - 0.311€E-02

FIME-CALCULATED RECUVERY VALUES BASED ON ABOVE ANALYSIS

HO 1 RECOY NO ) RECOV NO
1 0.50 0,45 16 12,00 2.21 31
2 1.00 0.117 17 14.00 2.44 32
3 1.50 1.05 18 16.40 2.45 33
4 2,00 1.23 19 16.00 2.51 34
5 2.50 1.33 20 20.00 2.61 35
s 3.00 1.45 21 25.00 2.70 6
7 3.50 - 1.53 22 30.00 2.82 17
8 2,00 .63 23 35,00 2.89 38
9 4,50 1.72 24 40.00 2.98 39
10 5.00 t.117 25 45,00 3.03 40

1l 6.00 1.87 26 50.00 3,09 51

12 T.00 1.91 21 60,00 .21 42

13 8.00 2.04 20 10.00 3.31 43

14 9,00 2.11 29 80,00 3.62 4
15 10.00 2.17 30 90.00 3.48

CALCULATED RECOVERY ANALYSIS BPASED ON PREVIDUS JACOB ANALYSIS
TIME CUTOFF LIMITS:

LOW = 0.50 MINUTES

HIGH = T00.00 MINUTES
TRANSMISSIVITY a 61836. GPO/FY
SEORAGE - 0.969E~-03

CALCULATED RECOVERY ANALYSIS BASED ON PREVIOUS JALOB ANALYSIS

TIME CUTUFF L [M1T5s
LOw = 0.50 MINUTES

HIGH = 100.00 MINUTES
TRANSMISSIVITY = 12945. GPD/FT
STORAGE b 0.6 THLE-D3

TZ#V*-RESIOUAL ODRAWDOWN VALUES FOR THE FOLLOWING ANALYSIS

[] TI7e RESID [ A\ AN RESID []

v
100.00
120.00
140,00
164G.00
180.00
200.00
250.00
300,00
350.00
400.00
450.00
500,00
600,00
700.00

171

RECOV
3. 54
3.67
3. 77
3.89
4.01
4.12
.33
4.57
4. 77
4.97
5.19
5,33
5.062
5.92

RESID

PAGE D03
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FILEs Twi0Ws outPuty

1 2081.00
2 144l 00
3 961.00
4 721.00
5 577.00
6 48i.00
T 412.43
-] 361.00
9 321,00
10 294,00
1l 241,00
12 206. 71
11 181.00
4 161.00
15 145.00

A NEW JERSEY DEPARTMENT UF TRANSPORTATION - CHMS

T.65
Te33
T.05
6.07
677
6,65
6.57
b 48
6,39
6. 34
6.24
G.14
6.07
6.00
5.94%

RESIDUAL DRAWDOWN AMALYSIS

TIME CUTOFF LIM1YS:
3.06 MINUTES
HIGH = 2880.9% MINUTES

LOw =

TRANSMISSIVITY =

65459%. GPD/FT

RESIDUAL DHAWDOWN ANALYSIS

TIME CUTOFF LINIYS)
20.00 MINUTES
HIGH = 2881.00 HINUTES

LOW =

TRANSHISSIVITY =

T4018,

le
17
18
19
20
21
22
23
24
25
26
ar
28
29
3o

GPD/FT

121.00
10).8%
9l.00
8l.00
T3.00
58,60
49,00
42.14
31,00
33.00
29.080
25.00
21.57
t9.00
17.00

5.04
5.67
S5.67
5.61
5.51
S5.42
5.31
5424
510
5.1l
5.00
494
4,85
4. 15
&.7T0

3t
32
33
T
3s
36
a7
Y]
39
40
41
42
43
44

15.40
13.00
11.29
10.00
%.00
8.20
b.T6
5.80
S5.11
4.60
4.20
3.88
3.40
3.08

4.65
4.53
hehS
4.35
helh
4. 15
3.98
3.7
3.6l
3.h4
3.26
3.15
2.93
Z.49
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FILE: YWSLAPTU EXEC A NEW JERSEY DEPARTHENT OF TRANSPORTATION - CM$

ECCONTROL OFF NOMSG
CP LINK DEPGES 193 193 kR READ
ACC 193 C

CP TERM LINES1E 255
CP TERM ATTN DFF

CP SPODL PRINTER CONT
SET BLIP OFF

CP TERM LINEDEL OFF
CP TERM LINEND OFF
CP TEKM ESCAPE OFF
CP TERM BELL DN

EBEGTYPE
CAPTD
COMPUTER ANALYS1S OF PUMP TEST DATA

EENDTYPE

-EXP

EBEGTYPE

QPTIONS 3 l. RUN CAPTD ON AN EXISTING DATA FILE.
2. LIST ALL CAPTD DATA FILES.
3, CREATE A NEW CAPTD DATA FILE.
4. END

INPUT THE NUMBER OF THE REQUESTED DPTION.

CENOTYPE

GREAD VARS E1

&IF &1 EQ 1 LGOTO -RUN

LIF &1 EQ 2 LGOTO —LISTY
CIF Ll EC 3 LGOTD =NEW

LIF E1 EQ 4 LGOTD =-STOP
CIF Ll EQ S5TOP GO TO =-STOP
CIF L1 £Q END GO YO -STOP
CIF L1 EQ QUIT GO TO -STOP
EGOTQG -EXP

=RUN

LTYPE

LTYYPE wHAT 15 THE NAME OF THE DATA FILE?
LREAD VARS GNAME

F1 & DISK ENAME CAPDATA A

Fl 6 DISK GNAME OQUTPUT A (RECFM FA LRECL 133 BLOCK 132
LOAD CAPTD PLOTTEKZ PLAOTCHAR BLOCK{START

PRINT GNAME OUTPUT A (CC)

ETYPE

CTYPE THE FILE ™LNAME DUTPUT A™ HAS BEEN PRINTED QUTY
LTYPE

LGOTC =ExP

=LIST

LT1YPE

LTYPE THE EXISTING DATA FLLES FOR CAPTOD ARE:

LTYPE

L * CAPDATA A

LGOTO -EXxp

=NEW

LTYPE

LYYPE WHAT LS THE FILE NAME OF THE NEW DATA FILE TD BE CREATED?
LYYPE REMEMBER THIS NAME. WRITE IT OQwN,

EREAD VARS ENAME

Appendix DI, EXEC Listing
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FILE? VHSCA?TD EXEC 3 NEW JERSEY DEPARTMENT OF TRANSPORTATION = CMS

STATE ENAME CAPDATA A

LIF CLRETCOUE NE 0 &GOTO -OK

LTYPE

LTYPE THE FILE "LNAME CAPDATA A ¥ ALREADY EXISTS.
LT YPE START THE PROCESS OVER AGAIN.
LGOTO =EXP

-0K

ETYPE

FI & DISK ENANE CAPDATA A (RECFM FA LRECL 80 BLOCK B2
LOAD CAPGD (START

£GOTO —EXP

=-5TOP

REL C

DET 193

CP TERM BELL OFF

P TERM LINESIIE 80O

CP SPOOL PRINTER NOCONT

C# TERM ATTN ON

CP SET LINEDIT ONM

SET BLIP ON

SEXIT

-40-
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FORTRAN I¥ Gl RELEASE 2.0 LIV

000}
Q002
00u3

0004
Q005
0aus
0007
0008
Q009
0010
0011
o012
0013
00l4
auls
00l&
ool17?

ouls
0019
Q020
o021l
0022
0023

0024
0025

a02s
Q027

0az2s
0029
0030

0031
0032
0033

0034
0Q35
0036
0037
0038

Q039
0040
0Q4l
0042

0043
Q044
Q045
0046
Quat

Appendix DI,

REAL®4 T12001,5(2001
REAL YM.YES/'YES "/,NO/'ND */
LOGICAL®L TITLE(25)4NP/YEYY
4
L==={NPUT TITLE AND PARAMTERS
MRITE (5,501}
READ 4545020 ITITLELL} 1=2,25)
FITLELLi=ANP
WRITE 16,6018 (TITLE(I) l=l,s25)
10 WRITE {5,503}
READ (5.%) R
WRITE (5+504)
READ 15.%) J
WRITE (5,505}
READ 15.,%) STATIC
WRITE (45,5071 R,Q,STATIC
WRITE L5,508)
READ (5,509) YN
[F {YNJ.EQ.YES) GO TO 10
C===INPUT THE DATA POINTS
WRITE {5,510}
N=0
20 N=MNel
READ (5,%, END=30) TIND,SIN]
60 TO 20
30 REWIND 5
C==CHECK ThE DATA POINTS
NaN=-1
CALL CHECK (T,5,N}
C-—=0UTPUT THE ORAWDOWN DATA,
WRETE 16,602) RyQsSTATIC N
WRITE {64603) (T{I1.501).1=) N}
C=—=—RECOVERY DATA?
WRITE (5,511)
READ (5,509) YN
IF (YN.NE.YES) GO TO 999
—=[NPUT PARAMTER
WRITE (5,512}
READ {S5,*%) TPUMP
WRITE 15,510}
C===INPUT THE DATA POINTS
NREC=0
40 NREC=NRECe]

READ (5,4, ENO=50) TINREC)SINRECH

GO TO 40
50 REWIND §
C==~CHECK TFE DATA POINTS
NREC=NREC~1
CALL CHECK £T,S5.NREC)
WRITE (84605} TPUNP, NREC

WRITE 1646030 (TII},SUE) 1=l ,NREC)

C——=FORMAT STATEMENTS

DATE = 83033

10/07/28

501 FORMAT {/2X,'WHAT IS TITLE FOR PLOT (24 CHARACTERS OR LESSI?*)

502 FORMAT (25A1)
503 FORMAT (2X,"WHAT IS R (FEETI?*}
504 FORMAT {2X,*wHAT IS Q (GPHIT*)

505 FORMAT (2X,*wHAT WAS STATIC DEPTH TO WATER {IN FEET) BEFORE®,/

L5X, "PUMPING BEGANZ' )

CAPGO List
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CAPQOGQ10
CAPQQO20
CAPO0O3 0
CAPOQO4D
CAPODO50
CAPQGOGD
CAPOOOTQ
CAPOOOBO
CAPOOO90
Cap00l00Q
CAPOOL10
CAPOOLI20
CAPOO130
CAPOUL40
CAPOO150
CAPOO1460
CAPOO170C
CAPOOLI80
CAPOO190
CAP0G200
CAPOO210
CAPOO220
CAPOO230
CAPOD240
CAPCO250
CAPDO260
CAPOOD270
CAPOO280
CAPOO2490
CAPOD30Q
CAPOO310
CAPOQ320
CAPOD33Q
CAPQQI%0
CAPOO350
CAPQO36D
CAPOQO3TO
CAPOD380
CAPQO390
CAPQO400
CAPDOSLO
CAPDD&20
CAPOO430
CAP 00440
CAPQO45Q
CAPOO460
CAPQO&T0
CAPCO0480
CAPQ0490
CAPOQS00
CAPOOS1O
CAPQODS52Q
CAPQOS30
LAPOOS40
CAPOOSSO
CAPOOSLHD
CAPOOSTO
CAPQO580

PAGE 0001



FORTRAN 1V Gl HKELEASE 2.0

00%d
0049
0as5a
0051

0052
0053
0054
2055
Q056
0057
0058

0059
0060

507 FORMAT {ZX4'RQoSTATIC2*4/3F10.2)
508 FORMAT (2X,*LHANGE ANY OF THESE VALUES? (YES/NOI®)

MAIN

509 FURMAT (4A%)

510 FORMAT (/ZX,*INPUT THE TIME-DEPTH YO WATER DATA PAIRS,
£ 2X,'EACH PAIR HIT THE "RETURN® KEY,
2Xe *DATA,

3
511
512
601%
602
603
604
605

999

FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FOHRMAT

syop
END

DATE = 83033

10/07/28

AFTER? ./
TO SIGNAL THE END OF THE' ,/CAP 00630
INPUT A LINE WiTh MO DATA ON (T.°)
(/72X ' ANY RECOVERY DATAT (YES/NOIY)

(2Ks *HOm LONG DID THE PUMPLING PERIOD LAST?7 (MINUTES)*)

(2541}
(IF10.2.110)
18F9.2)
[FB.2,110)
1F10,.24+110)
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CAPOOS590Q
CAP00600
CaPQOELl0
CaPO0L20

CAPQOG640
CAPQQ&50
CAPQO660
CAPOOGTO
CAPOQQbBO
CAPOQ&SD
CaPQOT00
CAPOOT10
CAPOOT20
CAPOO730
CAPOOT740
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FORTR AN
00a1

0002
0003
0004

0005
Q006

coar
oo
Qoo
ooLo
oLl
o012
0013
0014
Qol5
aols
00L7

0018
0019
ouzo

0021
0022
0023
0024
oozs
0026
0027

a028
0029
0030
oo3l
0032
0033
0034
0035

Q038
0037
Q038
0039
00W0
0041
QC42
0043
Q044
Q045
0046

QeT

0048
J049

Iv 61

RELEASE 2.0 CHECK
SUBROUTINE CHECK [T,5.N!}
[
REAL T(200).5(200)
REAL YN, YES/*YES "7y NO/°*ND
INTEGER [N{200),KK(3)
c

00 10 I=1,200
10 IN{Td=1

C~==0UTPUT DATA POINTS TO SCREEN

20 WRITE (5,5QL)
NROwsN/3
IREM= N=3*NROW
KL=sNRCW+l
KK{l)=Q
KKA2)=NROW

IF (JREMaGELL} KKI2)=KK{2)¢]

KK{3)=KK{2)+NROW

IF [IREM.GE.2) KKI3)JmkK{3}+]
dRETE (505020 (CIRIDeKKIJNN o TEIORKESIN oSUTeKKIIH) 400430, 1l ,NROWICAPODDIQ
{F CIREM.GT.O} WRITE (545020 [INCKLeXKUJD )y TUKL+RKLID ), SOKLOXKLS}ICAP Q0940

& sJmly(REM)
C=—=LHANGE CATA?
WRITE (5,503)
READ 15,5108 YN
IF (YN.NELYES) GO TO 999
C===AQD A DATA PaAlR
30 WRITE (5,504}
READ (15,5100 ¥N
IF {¥YN.NE.YES) GO TO 40
Na N+
WRITE (5,505)
READ 15.%) TUIN),S5(N)
Gu TO 30
C-==CHANGE A DATA PALR
40 WRITE (5.5001)
READ {5,510} YN
IF {YN.NE.YES)} GO TO 50
WAITE 15,507}
AEAD 15.#=) J
WRITE (5.508) 4
READ (5.%) TLa),51J)
GO TO 40
C-=«DELETE A DATA PAIR?
50 WRITE 15,5091}
READ (5,510) YN
IF (YN.KE.YES) GO TO 20
WRITE ¢5,511)
READ (5,%) 3}
00 80 I=JsN
TiltaT(lel)
Stl1=Sit+l)
60 CONTINUE
NaN-]
GO TO S0
C——~=FORMAT STATEMENTS

M)

DATE = 83033

10707728

501 FORMAT (/2X,"DATA POINTS® /313X, % #% 5%, *TIMEY,5X, *OTw", 3X1)
502 FORMNAT {301Xs13,2XFB4252KeFb.242X)1
503 FORMAT 42X,*CHANGE ANY DaTA? (YES/NO)I?)
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CAPDOTSO
CAPOOT6O
CAPDOTTO
CAPOOTBO
CAPUOTSQ
CAPODAOO
CAPOOB1C
CAPOOR20
CaPOOB3OD
CAPOOB4Q
CAPOOBSO
CAPOOBAO
CAPQOBTO
CAPODEBO
CAPOOB9O
CAPDO900
CAPDO910
CAPQO92Q

CAPOD950Q
CAPDO960
CAPOQ970
CAP00980
CAPOD990Q
CAPOLOOO
CAPOLDLO
CAPO102G
CAPOLO3O
CAPOL0O40
CAPO1050
CAPOLOAD
CAPO1070
CAPO1 080
CAPOL0O90
CAPQLL00
CAPOLLLO
caproll2o
CAPOLL3O
CAPOL 140
CAPOLLSD
CAPOLL6Q
CAPO1L1TO
CAPOLLHBO
CAPOQ1190
CAPO1200
CAPOL210
CAPQL220
CaPO1230
CAPOL240
CAPOL250
CAPOL260
CaPOL270
CAPOL 280
CAPO1290
CAPOL 300
CAPGL3LO
CAPOL1320
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FORTRAN 1V Gl

Qo5
0051
0052
0053
0054
vo55
0056
ous?

0054
0059

RELEASE

504
505
506
507
508
509
510
511

999

2.0

FORMAT
FURMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT

RETURN
END

CHECK DAYE = 83033

§2X,"ADD A DATA PALR? UYES/NDD)*)

12X " INPUT THIS NEW DATA PALR.*)

(2X,*CHANLE A DATA PALR? IYES/NGI*)

{2X*wHAT IS # OF OATA PALR TO CHANGE?')

(2, *wHAT IS CORRECT TIME AND DTW FOR #°%,i3,'2')
(2X.*DELETE A DATA PAIR? (YES/NOI®)

(A4}

$2X+*WHAT {5 # OF THE UATA PAIR TO DELETE?*)

~dd4-

10/07/28

CAPOL1330
CAP QL340
CAPOl 350
LAPO1360
CAPOLATO
CAPOl380
CAPOL390
CaAPOL400
CAPD1&10O
CAPOL&20
CAPOL430

PAGE 0002



FILE:

VaSCAPTC FCRTRAN A

MEm JERSEY CEPARTMENT CF TRANSPURTATILH = (MS

lakaksinkaksiniakalaEsNalalalsinlslsislaNalasRaNalalal sl el alasl ol el ol sl ol a N el s N el ol ol ol ol alaX e NaN o X s 2 X ol

Appendix D3,

KEPCAT GWLALITY GRAPFrS. CAFTC CAN USE TRE THELS,
‘RECCVERY AND WESILUAL CRARDOnN METHCDS FOR CALLULATING TRANSMISSI=VaSCO3CO

VRSOuLC lu

YnSQuuzl

va$00020

500040

VRSOLOED

CCLccece AARA PPPEPPPPP CTITTITTINTTRNT st shishlvh] VasSouitd

cCcccLcLcc AA AA FPPPPPPPPP TTITTTITITTT DDoLOCDDDD ¥aS0uu e
cC cC AA AA PP P 11 DD CD via3UU0ED
cc Al AA PP PP kR ) o 0D VaS3gLGusSo
cc AA Al PPPPPPPPP 11 vc 00 vRr50C1¢0
Lc AARAAAAALAA PPPPPPPP 17 ocC G0 wvaSdoullo
cC AAAARAAAAAA PP 181 0D DD  vaSullég
cC cC AA AA PP 17 il DD VmS0013C
cC CC AA AL pp T DD 0C vw30ulac
ccoeececec AA AA PP TT UCcpoconnod VR500150
ceeceece AA A3 PP 18] LooDDooRL vaSOuléc

YaSuUl7c

vnSOul €D

vaSCulse

VRSGU2C0

VRSGUZ 10

VhSULZCU

*% (CMPLTER ANALYSIS GF PUMP TEST CATA ®% VaSCU23C

vihSGu24g

VrhS202E80

VaSuulel

. VRSCO21C

A GRAFRICAL METHCL FIR AMNALYZING TIME=LKRAWCOWN DATA ANC PRCDULING VRSCU2EC

JACOB, CALCULATED vmSgc2sC

VITY ANLC STLCRAGE. SEE TRE SUBROUTINE INPUT FCR A LESCARIPTICGN OF VaSulu3ll
TRE INPLT DATA. SEE ThE USERS MANUAL FOR AN EXPLINATIUN GF hOw VaSgulel
TC ULSE CAPTD ANC THE ASSUFMPTIONS INvOLVED. YRSUQ3Zu
¥a5C034C

va500250

SuBRCALTINESS vaS00340
1l IMNPLT = REAC LN Tht DATA VhSUL3TC
2. TEREIS = THEIS AMALYSIS CUMMANDS VaSuwdEG
3. THSREC = CALCULATED RECUVERY ANALYSLS EASEC uN ThHELS YrSuuw3dsu
“4s JAKE = JACCE AMALYSIS CUMMANGS Va3004CO
5. CALREC =~ CALCULATED RECOVERY anALYSIS BASEL ON JACGE va5U04]C
6. RESIC “ RESICUAL CRAWDCai ANALYSIS vnSUC4 20
Te TCRECK = CALCULATES T ANU 5§ VvALUES AFTER LINEAR REGRESSIGN waSuu42C
. FLTLIN =~ CATA aNL LINE PLOTTING vaSJiL44(
Sa SLPLCT = SENI-LOC PLCTTING VhSuceSu
lue. RESLLT = CISPLAY RESULTS UN THE FLOUT VRSTu4tEL
11 LINREG = CALCULLATIONS FOX LINEAR REGRESSICON ¥nSuue 10
l2e LLPLCT = LCC=LOG PLETTING vhSJG4EC
13. ThSPLT = TntlS AMALYSIS CURVE PLUTTING V50U« %0
l4e FATCLT = PRINTINCG RESULTS vhSUG5L0
15« TABLE = TAELE CENERATION vnSouSic
l4. SEARCF = SEARCRIM THEIS SCLLTIGN SPACE ¥rSuubel
17. SETLF = FPREPARE FUR CALLULATICNS FUR FINDING THEILS SCLUTICAVRSLOE?Z
1. MIN = FINC MIMN GF S NUMBERS Yw3Ud54C
I9. CCHFLT = (GMPUTE TRE RESIGUAL GF % THEIS FITS VaSUQS5EC

CAPTD Listing
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FlLk: VaSCAFTC FCRTRAM A NEm JERSEY CEPARTMENT CF TRANSPGRTATICKN -~ CMS

C 20. E1l = EAFPCMENTIAL INTEGRAL YnSCGhel
[# . Yn500579
c VaS0USES
¢ vhS0U550
C REFERENCES: vaSuusiC
c ®ANALYSIS ANC EVALUATICN UF PUNMPING TEST LCATA+™ Ge Po KRUSEMAN VRSuublu
C ANC NoAs CE KICCER, 1979, ynSQLGLZC
C Vh30UEIC
c “GROLND WATER ANLC wWELLS," JOHNSCN DIVISION, UCP INC.» 1975. V506640
c vaSQCesT
¢ VaSuGEEL
C PROGGRAMNMER: vh50u610
C JEFFREY Le FGFFMAN veSuubEC
4 NEWw JERSEY CEPARTMENT UF ENVIRCANMENTAL PRGTECTION VRSCLESC
C GIVISICN GF wATER RESQURCES vymSuuwZil
d wATER GUALITY MAMAGENMENT ELEMENT vinSJuLT1C
C SLREAY CF GRCUNL WATEA MANAGEMENT VaSQ07zo
c GRCLND WATER RESCURCE EVALUATICN SECTICN vnS5Q072C
C CECEMBER 192 VaS0uT40
C vaSQOTEC
9 REVISEL JUNE 1582 TC ACCUUNT FOR NEw GRAPHICS PRCGRAMS VveSULTEC
C vhSuuT71C
“ vhSCGTEC
c VvaSQuTsC
C —-— —— ——— ~=¥nSJuBCC
c vaSOC81C
REAL TU2CO) S{2u0)oLTL20uw i T2(2000,52020u) L T21260) vr30068:20
REAL LStcCu) ¢ERPLLE) LT AEZ2UWILSA(200) yn50JB2C
nEAL YNy YES/OYES '/, MG/OUMND */ VaSuuBau
LCSICAL®Y TITLE(2E)RECCVR VaSuusEC
CeessesassaeaGRAPHING ARKAYS ANL COMMON BLCCKS ViuSOU8E]
DIMENSION IXYL2+6C000, IPCINTI(Z2,60300) VhSuUBI0
LEGICAL TEK, €AL VaS0UaEuw
LCGICaLe]) LiFTLEUCG)s STRING(L30) s ARGLLI3U) vyuSUuBSC
COMFLN 75PUTY TEK, Caly NPANTS, IXY¥, LIFT VvaSLu9lu
CLMNMCN /SFARES TPCINT, IPIR vaSuL9ll
CCHMMGN FCEVICE/ IaLIM, IvilM, MAXXO, MAXYOs IaMIN, IYMIN ¥h5009<0
CCMMCN /FARS/ LEMNs INCEXy NCHARS, NULMLFT. ARG STRING VaSCU5%30
Coasevssnasaskbhl OF GRAFHICS REWGIREMENTS VRSLLS 4]
CUMMCA /TITLESZ TITLE ¥ynSCG9EC
COMMON FFLTZ XUsAlaYur ¥l VRSCO9EC
COMFLN JLATAZ NoR WG oTPLFPHIAREC) STCRoTRANSTRANLTRANZ chebooe T3 VRSQCSs L
CCMPCN ZFCINTSY ToSenT oT26L5,5T4LT2 veSCLYEL
COMMCN 7FANGE/ TLLTHILSLC,SHI»T2LE,T2RIsS52LCS52NI ¥YhSCU9sC
CCMMCN ZT1CAT A7 ERMGNPTSLNSLN vnSLl0C0
LCMMCN /BC0/ XALLoYACC sCX DY e XAJDRIGs YCKIG ¥n30l010
CCMFCN /FERR/ R1eReoRIRGsR54ROWRToREWRR VanSJ1u20
CCMMCN /XTRA/ LTX.LS5X vaSuluig
c vaSLILAC
C -—— e —e—eynSULUSY
C vhSUL0eQ
C===PREFAFE PLCYTEK TERNMINAL . vh3J107C
CALL FLTSET vnSulUEg
CALL FLTERA VaSclusc
C=-=SET uPF PrYSICAL DIFENSICAS CF GRAPH, [N INCHES vhSO11li
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FILE: VwSCAPTC FORTRAN A MEw JERSEY DEPARTMENT GF TRANSPORTATICN = CMS

Xi=le7

X1=13.7

Yl=1.i
Y1=25,.¢

C==-hEAC IN LCATA
CALL INFLT(RECOVR)
C—=THEIS AMALYSIS?
10 "RITE (4%.85011)
REAL (5,£51C) ¥N

IF (YN,

ECJYES) CALL THEIS(RECQVR)

C——=JACCB ANALYSISY

<) WRITE

(15,5621

REAC {5,51¢) YN

IF (YN.ECLYES) CALL JAKELRECOVR)

IF (.NCTLRECCVR) GL TG 3¢
C==—=hESICLAL LHRAnDCwN AMBLYSIS?

walTE [5,8C3)

REAC 1548160 YN

IF {YN.EL.YES) CaLL RESID
C=——S5TART PHRGCESS ALL CVER ACALN?

3JU KRITE

(5:504)

REAL (5,£1C) ¥N

50l FLRMAJ
a6l FORMAT
Yua FCRMAT
U4 FSRMAT
Siy FLRMAT

$%9 SICF
END

IF (wN.EC.YES) GG TC 1

(/2K *THEIS ANALYSIS? (YES/NG)*)

C/2xy *JACCE ANALYSIS? (YES/NG)*}

17ZAr "RESICUAL [RAWCOWN ANALYSIS? (YES/NO}'}
L72Ay *STARYT PAGCESS ALL CVWER AGAIN? (YES/NCI'})
(44)

SLBRCLTINE INPUTIRKECCVR)

CARD £:
R-
-
STATIC-
N_

sl sXskaliakalalaEaiaNalsEsNalal gl s o ok gl

INPUT ALL CATA

IMPCRTIANT NOTE:
CaT2 IS5 READ FRGH UNIT 4
LNIT 5 IS5 TrE TERNMINAL AND IS INTERACTIVELY WSED
wit JTTEN LLTPLT SEMT TC UNIT &

CARC 1: TITLE
LP TC 25 CHARACTERS
THE FIRST CHARACTER IS A PLUTTING COCNTROL CHARACTER
Iheé LSE CF & "&* QR * ' [S RECUMMENCEL

CISTENCE FRCM FUMFING SELL TC CBSERVATION WELL ({N FEET)
FULMPING RATE (In CALLONS PER MINUTE)

STATIC wATER QFPTH IN WELL BEFCRE PUMPING BEGINS

MUMBER CF TIME, CRAWDOAN CATA PGLNTS
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VaSGlllce
¥ad011:0
vehSC113C
VeSCLll4C
vaSClleQ
vnSClled
VRSCG11T¢
va3GL1EU
¥vnS5Cllso
vaSUL12C0
vnSG1210Q
VhSJl2:20
veSL122¢C
VnSL124C
VvaSGl2:C
vaSOl2¢o
¥ymS5012170
VnS012€0
vnSJul2s0
viSU13C0
vaSulilo
VaS2l1220
vik353133C
vinSUi34d
vhSClasy
vhSLl3ed
VhSCL31C
vhSCL3E0
¥h3G135%C
vaSCL4CC
vaSulall
VASCLeZo
vhSUL430
vaSUl440
vaSClasG
LLET R RT3+
vhSCl4e7G
vinSCl4aéQ
¥YnSUl490
¥aSL15CC
vnSul5]C
¥vaSCL520
vaScl53C
YRSUL54C
vaSCl58C
vaSCl5éC
vhSOl5 U
VhIQLSEC
¥aSG15%0
vrnSul6eCl
vhSuléle
VaSJulEZG
vmnSCledg
vn501¢40
VaSUletC



FILE: VwSCAPTC FCRTRAN A MEw JERSEY DEPARTMENT CF TRANSPOATATION = CMS

CARD 3 TIME,LRAwLOWN CATA
REALLY M CARCS HERE
EACh CARC HaS Ch 1T CME OATA PALR - -
THE FIRSY DATUM 1S THE NuMBER OF MINUTES SINCE PUMPING STARTED
THE SECCND CATUM [5 THE CEPTH TO waATER IN TRE WELL AT THAT TIME

CARD 4
TPUMFP~ FIME AT wtICH FUMFING STOPPEC (MINUTES)
MR EC—- MUNGER OF TIME.RECCVERY DATA POINTS

CARD 5

REALLY AREC CARLCS RERE

EACH HAS UN IT CME CATA PAIR

THE FIRST LATUFM 1S THE NUMBER OF MINLTES SINCE PUMPING STCPPED
THE SECCND DATUM 1S THE DEPTH TO «ATER IN TRE WELL AT THAT TIME

YECTURS CREATED BY THIS SULBRCUTINE

Tl = TIrE SINCE PLMPING BEGAN FCR ITH DATA PAIR . I=1 TC N
LTLI) = LUG 1LTeI)

Sél) = ORAwDCwN IN WELL FUR ITH DATA PAIR

LS{I) = LGG (StI))

T2iJd) = TIFE SINCE PULMPING STGPPEU rCR JTH DATA PALR, J=L,NREC
LT2¢4) = LGG (T2140)

524J) ~— ORAWDCaM IN BELL FOR JTH DATA PAIR

SUALARS CREZTED €Y THIS SULBRCUTINE

TLG = MINIMUM VALUE QF THE VECTGR T
Thi = MAXIMUF VALUE GF THE VECTOR T
"SLGC « MIMNIMUM VALUE OF THE VECICR §
Shi - MAXIMLF VALUE CF THE VECTCR §
Tz2LC = MINIMUF VALLE OF THE VYECTCR T2
T2H] - MAXIMLM VALUE OF THE VECTCR T2
s2LC = MINIMUP VALUE OF THE VELTOR 52
S2H1 = MAAIMLP VALLE GF THE VECTCR S2

LCGICAL VARIBLES INITIALLZIED EY THIS SJBRCUTINE
RECCVR = THIS IS5 oTRWEe IF TIME-RECCVERY DATA wAS REAL IN
IF 15 +FALSE. OTFERWISE

{
t
!
1
i
[l

sk aksXakakakalskalsiadalslalalaainkaksiakaliaaakaNsialala el aN ol nNakaXaRakalaNaR el o

REAL T{2C0 eS502000,LT1c00),T2(200) 5202000 L T2120014L5(200)
REAL TEMFL20C)

INTEGER INCCL) okKi 3}

LCGICAL®*]l TFITLELZE)RECCVA

DIMCMNSICA 102TE(LED

CCMMCM ZTITLES/ TITLE

CCMMON ZRANGES TLC THT oSLCSHI»T2LE,T2H1452LC 45241

COMPON /CATA/ NyRaGCoTPUMP JNREC s STCR e TRANSTRANL.TRAINZA+B,T0
CCMMEN FFCINTEZ ToSsLTLS5+T2,524L12

ool
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VRSCLlEEC
VhSCLLTC
VnSCl&EC
VnS5Cleso
VaS017C0
¥nSul?io
VRSGlT20
vmsS017320
vnS0l740
vwSO175C
VRSC17€C
vaSClite
VnSCLTEY
VaS0Ll750
VaSOL18L0
vaS5GLalo
vhSol8:sC
VnSulBZEU
VaSclB4l
VSCLlBEC
YyaSUlbeQ
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¥vhSUL16EC
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vrS02017C
vaSuZUEC
VRSG2WSe
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FILE:

VeSCAPTC FGRTRAN A MEw JEFSEY DEPARTMENT CF TRANSPORTATICN - CNMS

C—=0ATE

CALL MLCAYR{ILATE)
WRITE (¢+£06) ICATE

C—-=INITIALIZE

5

<

DC 5 1=1,200
INtI)=1

C===REAC IN TIME, CFAWCCWN CATA

iv

REAC {4,5CLl) (TITLEL(]1) 41n},25)
REAC {4:%3) KeGoSTATIC,M
TLG=1C00CC0.
Tul==TLC
SLC=TLC
Shl=1ThI
REAL (44%) (TLIeTENPLL)»I=14N)
DC 1C I=1,N
S{E)=TEPP(I)=-STATIC
IF ATE(T)laLTWTLE ) FLLC=TIL])
IF {T{1deGRaTI} THI=TILI)
IF (S{I)elT.5LC) SLO=S(])
IF {StLlbexToSRIE SHI=S(1
LTLL = ALGGLCITHLY)
LECL)=2LUGLICISEI)
CONTINLE
aRITE (Lo€GUF (TITLE(I ) eI=1,25)
whITE (&,60l) RaasSTATIC
WRITE (64¢802) N
wRITE (&4c0Q4}
NRGh=N/3

"TREM=N=32NRU

&

L

K=hRCn+]

KK{li=_

KKLZP=NRCh

IF (IREMJCE«L) AaiZ)znk(2)+]
KRt 2)=nR (23¢NROw

IF (IREM.GEac) Kni3)=xK(3j)+l

ARITE (646050 CUIMNTIonnlodoTOI#RRIIIIpTEAPLI#RRUIII o S{L¢RR1II ),

J=ls3lsl=1 e MROn)

VaSul2le
VanS0222%0
¥aSu223C
VinSu224c
VaSG225C
vh5022€0
vasU22170
veSU22¢EC
YaS542290
YaS023(C
vehS53241C
YaS423:20
vnS0233C
VhSu2340
¥vw53235¢
VhS5C23¢0
vaSJdz3ie
VhS023EQ
va5C23s0
vh3024LC
¥aSucaly
vaSuz4ic
VhIUELZ(
VinSd2440
VvrS50245C
¥YRSC024€C
VinSJ2417c
vnSU24EC
Vn302450
vn502500
vaS02510
vaSC25:C
Yn5025320
vaSu2540
vnsS(2550
Vn5G25¢0
Yh50251C
VnSU25EC

IF (IREMaCGTeCL) RRITE {ca0U5) CINUK+RE{JI) o TUR+RKIJI) pTEMPIRK4RKI{J)IVRSLE55G

rSURYKKLJI FyJ2)L o IREF)

C===KEAC IN TINME, RECLVERY D2TA

RECCVvh=oFALSES

REAL (3+9,ENC=99%) TPLMP,NREC
RECCYF=osTRUE

T2LL=100LCuue

T2HI==T2LC

S2LC=T2LL

$2HI=T2k]

REAL (4e?) (TEUL)TEMP (L) 1=21,NREC)

0C 2G I=1,NREC
S20I)=TEMPUI)-STATIC
I (T2(1)aLT.T2LCH TZLC=T2L1)
IF (T2E1).Gl.T2F1) ToHI=T2(1)
IF (SZ2{1)aLlT.52LC) ScLC=52(1)
IF (SEUT)aGTa52F1) S2HE=52(1)
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FILE:

[aEnEsEnisNaN gl o

2d

501
6.3
&0l

tud

6G3

Su

&ud
bub

%59

VaSCAFTD FGRTRAN A MEw JERSEY CEPARTHMENT CF TRAWSPORTATICN = CMS

LT2L1)=8L0G10LT2L1)) . VRSuU2T¢0
CCNTINUE vh302717C
ARITE (&,603) NREC,TPUMP vaS027EG
WRITE (€,e04) VvnS0278C
NRCw=hREC/3 vaS028C0
IREF=NREC=NRLn*1] VvaSC281C
K=hRACh+] V562820
KKk(1)=0 VaSLLE20Q
KK{Z)=NFCw VRSC2E4C
IF (IREF GE.1) KK(Z2)3KK{2)+] ¥nSC2850
KK{3)=KK{2)+NKOW YaSU28¢€0
IF C(IREMWGELZ2) KKiG)=kKki3)+] VhS02870
WRITE (E4€05) (CINCTIonRCI) o T2UIoKKUJ) D)o TEMPLI®KKEIN ) S2UT+RKLJ) )V RSC2BEC

£ J=le3) eIzl ARCH) VnS50285C(
IF LIREMQCTa0) mRITE L €56CE0 (INIKeRKAJID o T2UReKR{ D)), TEMPIR+KKLJ YRS0290u0
& F)eS2UneKR{dI)yd=)y IREM) vR50291C
¥YnSG2940

FChIMAT (2E41) wnSL253C
FOCRMAT (/75X ,25A11) vaS5{294U
FCRMAT vRSL29¢y
£ JeXk? R = ", FlO.2,* FEET", VnS025¢0
DU ¥ P PUMPIWNG RATE = " ,Fl0.2,% GPMY, vaSC29%7u
& [F2as* STATIC WATER LEVEL = ",Flo.2,' FEET") VnSC2SEC
FORMAT (/55 'TIME=DRANCCaN DATAY, VaSQ29sC
& J2Xs? # OF CATA FAIRS = *,]110} ¥yuSC3000
FCGRFAT (/75X +'TIFE-RECCVERY DATA:z Y, vaSC3iulc
& [2x4" # OF CATA FAJRS = *,110, VaSL3vay
& /F2K+*TIME PUMPING STCPPEL = "+F1l0a24" MIN'} vn50302C
FORMAT {7213A0" 0% 030 " TIME (MINI® 02Xo"'CTIn (FEET) " 92X +* CRANDCaN? »4Xvn503040
& b Yh5G3050
FCRMAT L2ULAvI3eF1ba2ecXkoFSalacheFG42:7X)10 vaSC3CEC
FORMAT (/50x+83,]15A1) VRSU30TC
VhSU3IvEu

RETLRM ¥yn533USC
ENO YhSU3ILCO
SUBFRCLIINE TrREIS(RECUOVR) V503110
va5L3120Q

wnSG3l130

TREIS ANALYSIS vnSC3AL440
vn5031%0

Vvn5031¢&0

VaS54d3117C

——————amee——— —_— - --vnSc3lEC
vaS5331%0

REAL TH2CCU ¢ SU2uulelTL2GO doLS 2Uu) fERMI2UUN L LTALZUUD L,LSXLZ2CCH veS032CC
REAL T2teOQul852420ciL12(2C0) vmnSu32io
REAL*E LyhUyLINY ¥vm303220C
LCGICAL*] TITLE(ZS) RECCVRRESTF, {ENC vaS50323C
LEGILAL®L TAM3UI/ ATV, 0 [0 oMo, 00 0 0 a0 At [0 ENE B0 0T0 0BT, Va503240
6 PSE,I)0 lon My VRSU325C
LLGICAL®Y TY{3UI/Z U o 7RY 3 A (" D 50 a"m"» N " PP (", F9, %[, vnS332¢C
& CE"#"T %) 0,15% veSQ327C
LEGICAL®ZL TA(IUI/VT Yyt JVEY 00,050, ¢ ¢ 040 FRF 00 o0, sy t50, VYniL3IZ2EC
& Vv, t50,lp0r Y VnSJ3250
REAL YN, YES/'YES %/, MC/'AND %/ vaSudiCe
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FILE: VaSCAPTC FUKTRAMN A MEWw JERSEY LEPARTMENT CF TRANSPORTATICN — (MS

COMMON #TITLESY TITLE

CCMMON /CRTAY/ N-R-C.TPLHP.NREC.STCR.TRAN-IRANI.TRANzuAuﬁoTG

CLMPFLN FTLATA/ ERNMZJNPTSNSUM

COPFMOCN ZFCINTS/ ToS5oLToL5,724524LT2

COMPCN /RANGE/ TLCoTRISLLISHIWT2LL,T2HI,S52L0,52H1
CCHMFCON ZXTRA/Z LTX,L5X

COMMCN /A00/ XACL,YACD OA,DY,AXORG, AYGRG

SET LP PARAMTERS FCR FIRST RuUA

[a ¥ aNaNalal

RESTF=.FALSE.
C~—=SET UF ¥AX AND NI

XLG=ALCGICITLC)
AR[=ALCGICITHI)
YLU=ALOGICISLG)
YHI=ALCGIC(SKI)
Trsil=TLC
TrEI=Th]

GC 1C 2¢C

C

C SET FARAMETERS FCR SUCCEEDING RUMS
c .

c

~——ntAf ARE THE LCw ANC FIGF CUTOFF TIMES FUR THIS RuN?
LO WAITE (5:505)
REAL (54¢) THKLL
WRITE {5+5G0)
REAC {54%) TFKH]
20 -NP15=(
ALGMhK=ALCGLCLTMKLE )
ARIPRA=2LCGLCITMAFT)
C+==SEF MINIMLF nNUMEBEER CF SUNMATICNS
NSLM=E(Q
C===SET LF ThE ANALYSIS ARRAYS
GC 3C L=1,N
IF (TUl)eLTLTPKLL) GC TC 30
IF (Tllla0TeTMKE]) GC TC 30
NFTS=NFIS+]
LYTAIKFIS)I=LTE])
LEX(NFTS)I=LS(]}
30 CONTIMUE
C—-CaLL THE SE2RCE SUBRCUTIMES
CALL SEAFCH{IENL)
IF (1ENC) GI TC EC
C—CALCULATE TRANSMISSIVITY ANL STORAGE
Plz2.1415%2u
UINv=1u.*%{LTxtLieXECE)
U=le/LLINY
mu=LSXIL)+YACC
wL=1C. %3 (WL}
Sal=lu.23(LSx(1l})
TRAN=CEn /(4. %P [83501%T7.48)
TRAMLI=LA4C .= TRAN
THANZ=1CTT1a*TRAN
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vaS50331C
TS Tk EFIV
VeS53333C
V303340
VhSU3358
¥nS033£0
VYn53331%0
vaSQ23EQ
VaSC33sg
YeSU34L0
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vnS0342C
VhS0342Z0
VvrSU344C
¥vn53345C
VaS034¢y
vaSu34lC
Yn303480
vnS0345C
¥Ya50350e
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Vva5035:z0
¥n3G35320
VvaS5354(
¥mSG355C
Vin3235¢0
Y3u3517C
ymn3035610
VR3C3554
Ve3336(C
¥vnS03a81C
vn30362C
VaS0363C
VaSu3dsal
vaSLaeEC
vinSJ3eel
vnSJd367C
vaSU36ELl
VRS03ESC
VaSJ3T7CC
PES-TVER A N
vnSusteC
veS30372C
VaSU3IT4C
VaSGC3a7EC
VaS337¢€C
vn50371C
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¥vnSa37sC
vw3u38CC
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vh5Uu38z20
va503830
VeSu3B4AC
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FILE: vaSCAPTC FCRTRAN A MEw JERSEY CEPARTMENT CF TRANSPURTATICN = CMS

TALal .8 (LTXL1))
STOR=4.3TRANBTX18L/(R*FR)
C===PRINT QGLT TFE ANSWER
WRITE (64€C11)
CALL FNYCLVULTMRLC yTMKHILRESTF)
C===PLCT THIS ZMALYSIS?
WRITE (5,502])
REAC (5.+51u) YN
IF (YMNJEGC.ND) GC TGO 64
C—=-PREPARE PLLCTTER
wRITE (5,503}
REAL §54E5104END=4C) TRASH
4y RENINC &
C—=CALL CATA FLCOCTTING ROUTINMES
CALL LLFLCTUALOD AT o¥LCoVYRIoAORIG o XMAXNy XSCALE»YOREG» YMAX, YSCALE,
L TIILE.TX«TY)
CALL THSFLY(LT4LSoNy XORIGaAMAX y XSCALE ¢ YURI S o YMAKX G YSCALE ¢ XLCMRK
& XFINMRK)
CALL KESLLTUTMALC oTMRHLTASRESTF)
C-—=vIEs RESULIS
REAL (5,5104,EMNO=5L) IR2S5h
“U REnINC S
CALL PLTERA
6 LF (MITLRECUVRY GC TC 7C
w=0C & CALCLLATELC RECLCVERY AMALYSIS?
WRITE (5:804)
REAL (5,510} YN
IF {YKRSJELLYES) CALL ThiRel
C---DC ANLTFER THEIS ANALYSIS?
0 wRITE (5,507)
REAL (5.51G) YN
IF {YNJEQC.YES) GG TC 1C
GLC TC 9%¢
C—=-THEIS CLRVE MATCHING ATTEMPI TUON TCO LCONG
oo mRITE (5,506)
C
C FCRMAT STATEMENMNTS
C
Su2 FCRPAT (/2K4YFLOT THIS ANALYSIS? (YES/NQ)')
S5u3 FCRMAT (/2Xx+"PREPARE Tre FLOTTER. TYFE *T", ANE KETURN'}

ViSO38¢€0
¥n3Q381C
vn3Q38EQ
¥aS543890C
vinS{435CC
vin5J3910
VaS039:20
vSu3930
YnS03940
vnSL39EC
YWSG39¢4¢
¥aSC35iC
vyanS03SEC
YaSC395¢
VaSG40CC
VnS64U iy
¥ymnSCalze
vh5C40 30
vnSC4G40
VaSU4USC
VnSualUéu
VvhSU43 0
VnSO4UEC
VaSLG4CS0
veSCalil
va304llcC
vnSCalzC
YaSu4alie
VhSu4lae
vyaSCelsd
VihS0&leC
VaS9u411C
VRSU41EG
inSualoc
vaSu4aZlC
¥nSu4e2 1l
vh5Jd42:C
VaS0423C
YynSUa240
VaSu4ctl

SU4s FLRPAT (/72X "PERFCAM A& CALCULATED RECCVERY ANALYSIS CN THE RECUVERVASCAZEL

&Y DATA?;/5n¢*BASEL (N ThE THELS AMALYSIS RESLLTS? LYES/NQIY)
505 FCRMAT (/244 *nHAT IS5 THE LCw TIME CUTCFF?'}
SU6 FURMAT (/72X *wHAT IS THE +IGH TIME CUTGFF?*)
5ul FCRMAT (/2A+*C0C ANCTHER TREILS ANALYSIS?') )
SUc FCR¥AT (/2A*TrREIS MATCR TCUR TOO LONGe ATTEMPT STUPS.*)
S10 FCRFAT {£4) ’
GGl FCRMAT (/7//71Xs"ThEIS AMALYSISY)

C
999 KETLRM
LAD
SLBRLLTIME THSREC
C
c CALCLLATEC RKECCYERY ANALYSIS BASEL CN FrE THEIS ANALYSIS
C
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VhS5C4217C
VRSQ42EC
VvhSG42SC
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FLlLE:

. oo .y s e

VYRSCAFTD FCRTRAM A NEw JERSEY DEPARTMENT GF TRANSPIRTATICN = (MS

ECOR SCALCHJ).

THE ThELS CURVE CALCULATED IN THE SUBRCUUTINE THEIS IS EATENUED
AND CALCULATEC RECOVERY VALUES ARE CUMPUTED AND STORED IN THE

REAL T(2CC),5(2000eLT1 00U T2H2003,52(200)4LT121200)¢SCALCIL20C0)

REAL LSt{zLi)
REAL*E Lehu

LCGICAL®] TX(30I/ 'R e "E g 'Cla Ut gtV I 1ET R y0Y",!
CEVLE N U MY e NG e e SEY S e ) Ta

l.l]..l[l.l"l'

v/

LCGICAL®] TYU3UB/ CM A g "L 30 Uy "Ly PAY, T YE "D ','RY,
p? VLU (U OFV VES SER ATV 000 LRt o)
LCOICAL®] TAGSUR/TC " AP, L0 000, 0P 0L 1 PA 0 0ps Qi ¢ ¢ ap0,

lEl.lcl.lOl’lvl'lEl'lﬁl.l'l

CEC I 08 Iy s WET IRF Y
EL RN
LCGICAL®]) TITLELR25),LINELKEST
REAL YhyYES/*YES */eNG/'NC ?

CUMMUN /FRANGE/ TLCoTHI#SLCSHIZT2LC,T2KL,52LC,52H]
CLMFCN ZFCINTSZ ToSenToLS5,12452.LT2

'l l'l-l'l

F
/

I'lTl'lHC,lEl'l[l'lsl'

CLMFUN /CATA/ NoRyWsTPLNMP NREC,STCRs TRANSTRANL TRANZ 1A 4B, TC

CCMPLN /TITLES/ TITLE

(o e e o e -

C

c

c

c

c v

C

c

c
L
&
&
A

C

C

c

C

C .

C~=—CALCULATE T+E PrECICTEC CRAnDOWN ANL THE RECOVERY

10

INITIALIZE FARAMETERS ANC SET UP FCR FIRST RUN

LINE=TRLE.
KESTF=.F2LSE.
SCLC=1uCiCuu,.
SChi=(,.C)
Pl=2.141552¢
FlaC/(4%FI2TRAN®TL4E)
F2=ReR*STCR/ (4. #TRAN)
0DC 1o I=1,NREC
UsFS/{T2{11+TPUMP)
CALL Eliusnu)
SFREC=F1%nlL
SNEw=SPRED - S2{1)
SCALCL{II=SNEm
{F {SMNEmhel TuSCLL) SCLC=3NEn
IF (SKNEwaGTLSCHI) SCHI=SNEwW
CONTINUE
mRITE (¢ q4602)
CALL TABLE(T Z,SCALC JNREC)
ALC=ALCGICHITZLO)N
Ani=zALCCICIT2RDY)
TexlC=T2LC
T¥KF1I=TZR]
GC TC 30
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VnSU441C
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Yn504430
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vhSi4470
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vyrSC445G
VhSU45L0
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VnSC452¢
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YuSG0a55U
VnSU4560
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vnSO04E4C
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vrSO46EQ
VaSC4ésC
VvnSU4TCC
ynSuat7lo
vaSQ4T2C
vasSua720
VaSuaT4C
VnSuaTEy
yhS04TEL
vaS0471C
T YIS
VnSU4T79L
VaSu4dis
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FILE: VASCAFTC FCRTHRAN 4 MEW SERSEY CEPAKTMENT CF TRANSPURTATION = (CMS

[ SET PARAMETERS FCR SUCCEEDING RUNS VnSC45¢y
C vaSC4517C
C=~=—naHAT ARE TFE LCw ANLC +I1Gr CLTGFF TIMES? VYh3C4SEC
Zu WRITE (5,5ul) ¥h3G4SS0
REAC (5,*) TFXLE VnSU50CC

WRITE (£,5021% vnS3501C

REAL (5,2} TPKH] ¥aSuS50C

30 XLCMRK=ALCGLCITMKLE) VRSuS503§
AHIVRAK=ALCGLC{TMKR] ) vaSG5040
LoemCOMPLTE TRE KESULTS ANG FRINT THEM CUT VhSu505C
CALL TCHECKULTZ ¢SCALC +MNREC o XLOMRK s XHIMRK) VYaSC50&0

wRITE {¢,¢01) ¥yn3G5017C

CALL FNTCLTU(TMALG,TFAHIZRESTF) YhSUSCEC
C—=PLCT THIS ENSWER? Vr3G506C
WRITE {(5.+503) VvRSUSLCL

REAL {5,510) YN vi30511C

IF (YNLECLNG) GC TL o0 VnS051C
C——-—PREFAFE PLLITER Vn50513G
WwRITE (54504) ¥rS0514C

REAC (5:510,END=4C) TRASH Vh5C515C

49 REaINC S VaS051€C
C=—=CALL CAYA FLOTTING SULERCLTINES Vvi$SC51iC
CALL SLPLCTLALU»ARL s SCLO2SCHI ¢ ACRIG o AMAK ) XSCALEyYCRIGeYMAA, Va305180

£ YSCALE+TITLE.Ta,TY} viSG5140

CALL PLTLINILTZ2 +SCALC yMREC o XLCMRI s AHIMRK s ADRIG) AMAK, ASCALEZYCRIGs VWS052CC

B YPAXZYSECALE+A,B,LINE) vasSus2ic

CALL BESLLTUTMKLLC sTMKHILTAWRESTFI) ¥YnS05246
Co=—v[Emn RESLLIS vaS0523C
REAC (5+510.END=5C) TRASH Yh305240

S0 REnINC & Vh3052¢0
CALL FLTERA vnSu52¢C
C===00 ANCTHER ZALCULATED RECCYERY ANALYSLS? vyn50521C
Ll wk1TE (5,505 YnS5052&6C
REAL (5+510) W¥N VhSG525¢

LF LYNJECLYES) GC TG 2¢ ve3053CQ

¢ VvaSC5310
< FCRMAT STATEMEN1S ¥ynSU532C
c vyw505330
S0L FCRFMAT (/2Rs*wrAT 1S THE LLw TIME CUTCFF?2') VYaSuS34d
5¢2 FORMAT (/2Xx+'an8T IS TrE rIGH TIME CLTOFF?') vaSu53EC
S03 FURFMAT /2R 'FLLT THRIS ANALYSIST? (YES/NUI'Y) Yn3053¢C
SLs FCrMAT (72A)*PREPARE PLCIIER, TYPE “C", ANLC RETURN') vy»80537C
5G5S FCRMAT (/2x,'Cd ANCTHER CALUULATEDC RECOVEKY ANALYSIS? (YES/KOJ*) VvwSCH53¢C
Sl FCRFAT (A4} veSU52%0
60L FURNAT (/771 X"CALCLLATED RECGVERY ANALYSIS BASEG ON PREVICUS THEIveSUSACD
LS AMALYSISY) ¥ynS5G54 10

6G2 FCRMAT (/75X *TINE-CALCLLATED RECOVERKY VALUFES BASED ON THE ABCWE AMNVAS0H426
EALYSTIS ' o /73025 'NCY o IR ' T4 FR ¢ *RECOV,TX)) vaSU5420

c YaS05440
4%9 RETLRN vhSuS4s(C
END VaSL94¢e(
SLBRCLTIME JAKEIRELCVR) VvhSus4ly

C vnSUS4EC
[ YhSC5450
c JACO0E ANALYSIS VRSubSLC
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FILE: YnSCAFTIC FORTRAN A MEw JERSEY CEPARTMENT CF TWANSPCRTATICN = Cvs

o VnS05510
C EC ALL wWCRK NECESSARY TGO PERFORN A JACCB ANALYSIS ON VvaS05520
C THE INPLT UATA. ) Vn5U553¢
c V505540
C VnS05550
c YhS055&0
C vaS055170
REAL TU2CCI+S5(200 0, LTL2Z0udsT212000,5242000,LT212¢0),L50200) ¥nhSUS5EC
LOGICAL®L TITLE(25) yRESTF.RECOVR,LINE VnSC5550
LCGICAL®] TXL30)/ T [P, 0M  E 0 0 0 0 M8 010 ONY S0 0T0 0 EY , yRSUSELS

& 5%t ), 108 vy ¥YhSC561C
LOGICAL®*L TY 300/ 0 s RV %A s a1 "D "0 ' nt N, Ca' (' "F','EYy YRS0562¢C

& FEV VTN, ) 0,150 ¥y V5056 :C
LCGICAL®] TAL3QM/vJry2ar, 00, 0(Qr , tpt ¢ CaVAY IR L AT 00 0yt 180, VRSO5640

& TI't50, 168 vy vhSUSHEG

REAL YN,YES/'YES "/ NCA'NL 1/ vhSLS56¢eC
CCOMMCN /TITLES/ TITLE YhSuSaldl
CCMFCN /CATA/ NyRyuoTPLMP NRECOSTCRyTRANSTRANLTRANZ 3A 2B, TQ Vh305¢cEC
CCMMIN JFCINTS/S THoSelToLS,T2,S5T4LT2 vaS0564C
LCMMUN /RANGES TLCeTHI ¢SLC,SHI 4T2L0,T2HL52L0,+52H1 ViSO57CC

[ o VhS0571C
Cw e e e e e i e e — - -——=vh5y57z0
C VRSUS73C
C INITIALIZE FARAMETERS FOR FIRST JACCB ANALYSIS vaSu5T4C
[ VaSLSTEC
LINE=.TFLE. VaS5057&0
RESTFz.FALSE. ¥Yni30577C
XLG=ALCGICITLC) vhSO5TEC
hf=a3{CG1CI{TRI} vaSUS7ISC
TrRLE=TLL YnSC58CC
T¥KE[2TR] vinS0581C

GC 1C 2¢ vh5(C562C

C vaSGC585:C
C SET FARAMETERS FCK SUCCEECING JACUD ANLAYSES VvaSy584C
c YRSCSBEC
C=——ANZTHER JACCE ANALYSIS? VaSu5BEL
LG mRITE (5,.501) VhS05870
REALC (5,21C) YN ¥n5058EC

[£ (YMNJMELYES) GO TC 98¢ VhSL58S0
C===nanAl 4RE LCw» ANC HI LIMITING TIMES FCR ThIS ANALYSIS? VRSC5%CC
WRITE (5,502) vaSL5910

REAC {(5,%) TFKLC VeSLS9c(

WRITE (54503) vaSC59Z=C

REAC (5,%) TFMRH] Yn505549Q

&0 ALCMRR=ALCGLL{TMKLG) VaSGC59E0
XHINMRM=BLCOLC(TMREL) valu59éC
C===CCHMPLTIE ThHE RESULLTS AM FRINT THEM CUT VaSU5517¢
CALL TCHECKILT oS sMNsALCMRM g XHIMRKY YaSGSGEQ

WRITE {(64€01) VhSC565C

CALL FNTCLTLIMRLC oTFKEILRESTF) ¥ymw35060L0
C==~PLOT ThILS AMALYSIS? vn3Gag1c
WRITE (5.+504) ¥vnSUs0zC

REAL {5+E1C) YN VvnSub03L

IF (YhNJEG.NUJ GL TC 50 YnSGeQacl
C--—-PREFARE PLCTTER vaSubCly
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FILE: VRSCAPTC FCRIRAN A

[N aNal

s X232 aXainlalalalaKalal

*

MEm JERSEY DEPARTMENT CF TRANSPCGRTATICN = CMS

WRITE (5,505) : VhSJEJEC
REAC (5,51L.END=3C) TRASH vaSCEGIC

‘30 REWINE 5 YeSUGUEQ
C=-——CLALL CATA FLCTTING SUBRCLTIMNES vhSCaUSy
CALL SLPLCTU(XLO4AR] oSLCoSHI+AORIG o XMAX  XSCALE ¢ YORIU o YMAX,YSCALE, V¥WS061LC

& TITLE+TX.TYW) vhS0611Q
CALL FLTLINCLT ¢S oRNoALUMRK ¢AHIMRAy XCRIG o XMAX s XSCALE,YCRIG,YMAX, vnS06120

& YSCALE,A,B,LINE!} vasS0elig
CALL RESULLTUTIMKLLG «T¥KHITALRESTF) VaSLo140
C—=VIEw RESULTS vaSCH6150
REAC (5,5104,END=4C) TR23H VaSGELleC

4C REmINL 5 VhS06117G
CALL FLTERA vYnS061EC
Ce=wlF THERE 1S RECUVERY CAT#, DC A LALCJULATED RECCVERY ANALYSIS? vaSUE1SC
S5G IF {(«NCTLRECCVWR) GC TC 10 vnSub2Ll
WwRITE (5,508} VrS0621C
REAL {5451G) YN vaS0622C

IF (YNJECLYES) CALL CALREC vYh50623C

6L 1C 1C ¥yaSuo24C
YnSu62S0

FCAMAT STATEMENTS yaSub2éC
vyn50862170

SUlL FCRMAY (/2A+*ANGTFER J2CCH ANALYSIS? (YES/NOI?'} vhSUb2EC
SUd FURMAT (/2K¢'wHAT IS THE LCwm TIME? ') VhSubdsSt
EC3 FURMAT /2K 'wHAT 1S THE RIGH TIME?') vaSub3il
504 FCRMAT (/ZAy'FLCT THIS ANALYSIS? (YES/NUIY} VeSCe31C
505 FCRMAT (/2X«"PREPARE PLCTTERs TYPE "J", AND RETUAN') V3506320
Sub FCRMAT (/244 "PERFCAM & CALCULATED RECCVERY ANALYSIS OW THE RECCVERVASCE3ZC
EY DATA /75X, *BASEC CN THE JACGD ANALYSIS AESULLTS? {YES/NG)') VaS{u34ac
510 FCAMAT (24) vasBeaso
tul FLRMAT (7//1A: JACLE AMALYXSISY) vaSCe3e(
vanS3637¢0

S99 RETLRA veSOUE3IEC
END VaSC&35C
SLBRCLTINE CALREC vnSusall
vhSug4all

Yn500420

THIS SUBFRCGRANM FERFGRME A CALCULATEL RECOVERY ANALYSIS. VmSC64:C

17T TAKES THE LINEAR VALLES CF A ANLC B (AS CALULLATED IN SUBROUTINE waSOs44C
JAKE) ANC EATENDS THE LINE. TIME-DRAwDCwiN YALULES AT ThE RECGVERY vnS0645C
TIveS ARE CALCULAITEC ANC THE DIFFERENCE FROM THE CBSERVED RECOVERY VaSce4él
CATA CALCLLATEC. THE CELCULLATED RECOVERY VALLES ARE STCOREJD IN vaSCe4 16
THE VECTICER SCALLtJ). vnSJs4EC
VaS0L4SC

vas3065CC

- vnS3J6510

vaS5Ge5¢0

REAL THzCOloeSH2000+L T 20w d s T2(200)45202¢u) L T2(2L0),5CALLL2CC) VhSUES530
REAL LS(cCOY ¥aS06546
CCGICAL®] THIUI/ R g PEPtCo o 0" oW g EY IR Y00 20T 1], 00, ynSUD5E0

a IEI'! I'I‘I'UHI"Il'lhl'lul'irl'UEl'lsl.O,l'zt' l, v.sobseo
LCoTCALS] TYL3ON/VCH 0 a0, 000 008 00 0 0 TR0, 070 0F0 00,0 9 ,030%, vaSuUtSiL

a lel.lc...o‘.lvl.lel'lRl'l'." .ll('..Fl'UEI'IEI'ITI.I,l':“l l/ \thuébEC
LCGQICAL®] TA(ZUR/ C " A% L 0 Ut g "L "2 ATy "TYy"E% 4"y *"R?, v¥n50&55C

& 'EI.ICI.IDI'IVI'IEI'IRI.IYI'I l'l-l" I'IJI’IAI.ICD'IGI'IBI' VhSLbbCC
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FILE: VvaSCAPTD FORTRAN A MEw JERSEY CEPARTMENT CF TRANSPORTATICN = CMS

& 2ar 0y

LCGICAL®]) VYITLE(2E),LIMNE,RESTF

REAL W¥NLYES/'YES '/ MC/'NC 0/

COGMFCN /FBNGE/ TLCoTHI,SLCSHI«T2LO,T2HI»S2LL52H1

COMMON ZFCINTS/ ToSeLTLS,T2,524L7T2

COFMON FLATA/ NoeRywoTPLMP ¢NRECSTCR , TRANSTRANL,TRAN2 A 48,70
COMMON /TITLESY TITLE

INITIALIZE FARAFETES ANG SET UP FGR FIRST RLN THROUGH

[ X aNaNal gl

LINE=LTRLE.

RESTF=,FAaLSE.

SCLC=1CCCCU0.

SCHI==5CLC

C===CALCULATE TRE PRECICTES LRAWCOnN, ANE ThE RECOVERY

DL 10 I=sl.NREC
STIME=2 + E*ALGCLULTZCEIeTPUMPY
SMEw=STIME - S21(1}
SCALLU])=SNEMm
IF (SNEWaLT.5CLCY SCLLU=SMEW
IF (SNERSGTW4SCHI) SCHI=SNEm

10 CONTINUE

WRITE [(&£48C24

CALL TAELELTZ,SCALCNREC)

XLC=ALCGICITZLG)

XHI=ALCGICITZHI)

IMRLL=TELC
Teahl=T2M]
ol TC 3¢
(o
C SET PARBMETERS FUR SLCLCEEDINS RUNS
E--nﬁAT ARE TrE LCwm ANLC FI CUTCFF TIMES FCR THIS RUN?

20 nRITE (5,501)
REAL (S5+3) TMKLC
nRITE (5,502)
REAL {(5,%) TrKHI

3y XLCPRK=ALCGLCLTIMALG)
AnINMRK=ALCGLUITHMRP]L)

C—-~COMPUTE THEL RESLLTS AN2 FRIAT THEM CuTl
CALL TCHECKILTZ +SCALC # MREC s XLUMKK oAHIMRK)
mdITE (et ,tQl)

CALL PNILLTULTIMALC 4TPERILRESTF)

L—=PLCT 1rIS ANALYSIS?

WRITE {5.:503)
REALC (5,51C) ¥N
IF {YN.ECND} GC IC 6w

C===PREPAKE THE PLLTTER
MRITE (555640
hEAL (59y510.END=4C) TRESH

4+ REnINL &

C—=CALL THE CATA PLUTTINCG SUBRCUTINES

CALL SLPLCTOALUWXRRI #SCLE s SCHY sAJRIGy XMAALASCALEYYCRIG, YMAA,
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Vn50661¢C
vaS0662C
VhSueE3L
Yn30&04(
vhS066EC
vhSCoeL L0
vWSUs61C
VaS066EQ
-¥aSuansl
VhSUETLC
¥nS06TIC
vhS0oTel
vnS06730
VhSUsT4C
VaSUSTEC
Vn306T7EC
¥Yh3J6TIC
VmSGeTES
vrRS06750
vihSCEBLC
vaSCeBIC
VnSuolal
VaSubB8iC
VhSe684C
ViaS506E50
VnSUbEEC
VaSJé81iC
VnhSOGHED
VhSCOHSC
yaSCe9(C

¥nS06610
vhSCe%zC
vnSuUL930
VihSCa%4C
VvhS06SGEC
VaSCo9éc
VaSLESIC
VRSLESEC
vaSCoSs5L
VaSLTOCE
Va307910
VaSLTOZC
VaSUTOZ0
vaSUTO4L
veSuTOEC
YnSO7GE0
vehSJ10176
vahSOTCEC
vaSCT706SC
vaSCT1lcCC
vaSG711C
vaSiLTlzC
VaSa71:0
veSU714C
vaSuLTLlEL



FILE:

VaSCAFTC FLRTRAN & MEw JERSEY UEPARTMENT CF TRANSPORTATICN = (NS

£ YSCALETITLEsTA,TY)
CALL PLYLINILTZ +SCALC NREC,XLOMRN ¢AMIMRK¢XORIGyXMAX g XSCALE 4YORIGy

£

YMAX,YSCALELABSLINE)

CALL RESULTULTMRLG ,THKHISTA,RESTF)

C—=vIEwW THE RESLLTS

REAL (5+5104END=5C) TRASH

SU REwINL 5

CALL FLTERA

C—=0C ANCThER CALCULATEL RECCVERY ANALYSIS?
60 WRITE (5,545)

(sEaEalaEalalnlaNaNalalel

5¢1
5¢2
Su3
1V
565
S1C
6ul

&

REAL (5,510} ¥N
If (YN,ECLYES] GO TC 2¢C

FCRMAY STATEMEMTS

FORMAT (/2X%e *wHAT {5 THE LCw TIME CUTCFF?2*)
FCRMAT (/2x,"wHAT [5 THE FIGH TIME CUTGFF2Y)
FURMAT (/72X *PLCY THIS ANALYSIS? (YES/NGI')

FCAMAT {/244°PHREPARE FLCTTER,

FLRFAT
FLRAFAT (24}

TYPE “C*, AND RETURN'}
(72A+*C0 ANCTHEF CALCULATEC RECCVERY ANALYSIS? (YES/NGI*)

VRSGTLEQ
vyusSg7170
va50T718C
v5LT1SC
VaS0T72CC
vnsSC721C
vas072:C
¥Ya5C7220
VnSOT248
VRSUT2EC
VaSOTZEC
vaSoT21C
VvnS0T2EC
vhS0725C
VaSGTACG
vhS5L1310
vh307320
vhS0733C
vhSu734C
¥aSGT3EC
¥aSuT3el

FCRMAT (77712« CALCLLATED RECOVERY ANALYSIS EASEC ON PREVICUS JACCVYVWSUTIZC

B AMALYSIS?)

va5073Eu

EGE FURMAT {/5x+'TINME-CALCLLATED RECOVERY VALUES BASEL OGN ABGVE ANALYSYWSGT73SC
EIS 2773 2K e " WO oTRe ' T (GXLRECSY? 4T )]

999 RETLRM

THE YECTCF TCALCIJ) CONTAINS THE T/T*

ENC
SLoRCLYINE RESIC

FESICUAL CRAmCCwWh ANALYSIS

YALUES.

TCLL ANC TCHI CONTAIM THE EXTREME VALUES GF TCaLCtLY)

L
&

&

REAL TL2cGloSi2uul sl Tl el T21cUUdyS20200) oLT2{2CU)TCALCLZLD)

REAL LSUZCL)»TLCLZUC)

LG ICAL®] TREIVI/OR 2 AT I ,%50,* 0=t

I E S T T PYIRY

I'.Tl'lfﬂ’lrl'lpl'

LCoICAL®Y TY( 30D/ PR o E o t50 "I F 000 g0yt Va0, "L *,0 0 0D st 0pe,
P I T I N Y T BRI T TIRE LT R I T
LCGICAL®L TAL3GI/"RY 4V E 415 L, 'D" U 'A%, L%, ",0Dr, R, 001,

lhl'lD.'lC'.lhl.lhl'laal

'/

LOGICAL®] TITLEC25) 4L IMESHESTF

REAL YN2YES/'YES */7 NL/*NC

t/

COMMCN /RANGE/ TLC »THIZSLGeSHIZT2LC,T2HI52LC 521

CCMMULN /FCINTS/Z T,5,.L7 fLS5:T2e524LT2

COCHMPCN FCATA/ NoRswoTPLMP JNRECSTCRyTRANTRANL,TRANZ 3A+B,TQ

COMMON Z1ITLES/ TITLE
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vaS0T4Ca
¥n30741G
VYnSCT42ZC
vnduT43g
vrSOT 440
VaS0745C
vaSuT4atd
YuSU747¢
VnSGl4¢EC
VRhS0T45C
VvnS375LC
VnS07518
vnS07520
vaS0T53C
¥YnSGI54C
¥nS07550
vaSu75¢Q
vn337570
VRSUTS5EC
viR5uT75480
VYnSCT6CC
VnSOTELC
vh5GT62C
ve507613C
Va3UTH40
VaSOT6EG
VaSLT6EC
vaS07610
vnSJUZ6EC
vaSCT0%0
Ve3017CC



FILE: VaSCAFTL FGRTRAN A NEw JERSEY CEPARTMENT CF TRHANSPORTATICN = CMS

SET UP PARAMETERS FGf FIRST RUN

[aNaNaN gl ul

LINE=.TRLE.
RES1F=.TRLE.
C——CALCULATE THE T/T* VALJES ANC STORE IN TCALCHJ)

TCLEC=1GLC00G »

TCHI==TCLE

DL lu I=1,NREC
TCCUII={T241)+TPLMP}IT2(]])
TCALCA[I=ALCGLUITCCLT))
IF (TCALLLT)LLTLTCLEC) TCLO=TCALCLI)
IF (TCALLUL) oGl oTCHID TCHI=TCALLLE)

10 CCRTINGE

NRITE (6,602)

CALL TAPLELTCC,S2,NREL }

XLC=TCLE '

XHI=TCh!

XLCMRK=TLLE

ARIFKE=TCRI

TMRLC=1Co#2{ TCLL)

TrREL=1C#*{TCHI)

el TC 3{
c .
c SET .UF FARAMTERS FOR SULCEEDING RUNS
c .
C—=—~3ET LCm ANLC mIGH T/T7* VALUES

20 mRITE (5,501)
REAC (5.%) TMniC
wklTE (5,202}
REALD (5+%) ThrHI
ALCMRE=ALCGLCL{TMKLD)
ARIFRE=ALCGLGITFAEL)
C—==CUMPLTE ThE RESLLTS ANG FRINT THEM CUT
30 CALL YLRECK(TCALC)SZeNFEC »ALUMRK, XHIFMRK)
nRITE (&,¢01)
CALL FNTCOLTC(TMKLC,TMLHI,RESTF}
C-——PLCT THIS 2NALYSIS?
WHRITE (545u3)
REAL (545101 YN
If (YMNJEC.NGI GC TC 60
C—=—PREFARE PLCTTER
WRITE {545u%)
REAL (5+510C.LAD=4L) TRESH
40 REwINC S
C--=~CALL THE DATA FLOTTING SLEBRCUTINES

CALEL SLPLCTEXLOwaAbl+521LC s S2HI2AQRIGAMARXSCALEZYORIG) YMAA,

& YSCALE oTITULE»TALTY)

CALL FLTLIN!TCALC.SZ-NFEC.XLQHRK'XHIFRKaXORﬁﬁalMAA.XSCALE.YERIG.

& YMAX.YSCALE,A.B.LINE)

CALL RESLLTUIMRLL »TMER ]2 TARESTF)
C——~=VIEn RESLLTS

REAC (54SLU.END=5() TRLSh
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VRSUTTIC
vaSO0TT2C
YnSO0TT:C
VhSGTT40
VaSOT15C
vhSO77¢C
¥aSUT710
VaSGTTED
VinSCT7SC
vnS078LC
vhSC781C
¥a50782C
veSOT820
¥YnSQT7840
VRSOTEEC
Va50T6¢EC
ynSUTBU
vaSSTHEC
vnS0TosSu
YaSGTSCC
VRSCTSIC
VnS3C79:C
VWSCT93G
VRSCT940
VnSG7SEC
VnSCT75¢L
vnSC7970
¥YhSCTSEL
Vvh5CT960
vaS0BCCC
vasSGeGIC
VvaiuBuszl
ETH T N
VRSOBO4C
¥hSJBLEC
vaSUBCEC
¥YaSutull
vihSCHCEC
vaS0809C
vhSOB1CC
vwSudllo
vaSvalic
VnS0L38123C
VviRSJ8lag
vhSe8LlEC
vi5081&C
vhSLE1170
VRSCELEC
vnSudlsl
¥vinS59d20C
vnS08210
vinS082:C
Va5C82320
vaS08240
vnSC82EC



FILE:

50

C—-D
14

5ul
5u2
5J3
LTVES
S5us
510
6ul
oL

%9

VuSCAFIC FORTRAN A MEw JEKSEY CEPARTMENT CF THKANSPJRTATICN = CMS

2 ¥akaliziaiaiaialalkalinialsXainkakakalalaRala ol a ol ol o)

[Nl ol

-——p

REAINL S VR5082¢0
CALL FLTERA vaS0821C
C ANCTHER RESICUAL DORAWLCWN ANALYSIS? vaS0B82¢&0
WRITE (54505) vaSLs2%0
REAL (5,51C) YN ve3083CC
IF CYNSEC.YES) GO TC £¢C vnS5G3310
vhS083z0

FCRMAT STATEMENTS vh3LB83z0
VnS0834Q

FORFAT (/72X "wHAT IS T/7T"* LOw?2') ¥ynSU63E0
FCRMAT (/<X "nHAT IS T/T HIZY) ¥uS5083¢L0
FLRMAT (/72X *FLECT THIS ANALYSIS? (YES/NOMY) vaSCalilg
FCR¥AT (72A.'PREPARE FPLCTTER, TYPE “R", ANLC RETURN®']} V3083160
FCRMAY (/2Xx0*CC ANGTHER RESIDUAL CRAWCOsN ANALYSIS? (YES/NU)YI VvnSC8350
FCRFMAT (841 va5084CC
FCRMAT (//7/1X+"RESICJUAL CRAWDCHN ANALYSISY) Vniudée 1l
FURMAT (/75X T/ TV %=RkESILuAL DRAWDCUAN VALUES FUR THE FULLCWING ANALWRSCH4<C
LYSIS /7210 ¥ T1/Te? RESILC $o3a)) ¥inS084 20
YuSUo44C

RETLRM vaSudaty
END VaSGd4€0
SUBRCUTINE TOPECKILT »S MUK TLCMAK s THIMRK] Vh5Cd4T0
vmn5C84EC

CALCULATICN ACJTINE vaSUB84%0
¥ynSc85CC

CATA INPLT: va5038%510
. VinS085¢¢C

LTI} = A VECTCR JF LENGTH NuUM CONTAINING THE LOG TIME VALUES vw508530
SiIn = A& VECTICR QF LEAGTH NUM CONTAINING THE DRAWDUWN VALJES vn308540

T ONUM = NUMBER UOF VALUES IN LT{13 AKC S(1} (NUM<= 100} V308550
TLCFAR = TRE LCm CUTCFF vALUE FCR THE LGG TIME VALUES ¥nSJ85¢0
THIMRA = TrE kRIGH CUTQOFF VALUE FUR THE LUGG TIHE VALUES va50851C
Vn5085E0

RESLLTS: vaS08550
TRAN - TRANSMISSIVITY (SU FEET/MING YnSC8&CC
TRANL = TRANSMISSIVITY (Sq FEET/DAY) vaSGaell
TRANZ = TRANSMISSIVITY {GALLUNS/CAY/FUOT) YaS5Jdde il
STCR =~ STCRAGE COEFFICIENT (DIMENSIONLESSH vaS53863C
A.B -« BEST FIT Chn A LINEAR REGRESSION OF ALL LT VALUES VR5J864C
BETwEEN TLOMRA ANUD THIMRK TC FIT THE EQUATIGH VaSCdssu

S{I) = A + BeLTLI) vaS0deec

T = TIME AT WHICH LT EQUALS U { Tu = lu.s*(=A/B) ) VnsSude e
vaSUudaéC

NCTES: VhSCd£5C
le ALL RESULIS ARE STCRED IN THE COMMON BLOCK /DATA/ ¥aSUB7CO

2+ TFE VELTCRS LT ANC S MAY CCNTAIN uP TG 100 VALUES vmnSCa7l1C
VRSeal20

—— —— - ¥mSLa72¢
V36 T4C

REAL SUL2CCIsLTL2LCh AL cCCYo Y2000 vaSdalsq
COMMCN ZCATAZ NoR Gy TPLMP SNREC+STCRyTRAN,THANL TRANZ vA B, TQ vwSCatTec
VaSQ877C

- vri087¢&0
vaSCBTSC

ULL CUT ALL VALJUES BETWEEN THE LIMITS TLCMRK ANC ThIMRK YrSJdBLC
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FILE: VaSCAPTD FCRTRAN A MEw JERSEY CEPARTMENT CF TRANSPCRTATICN = CNMS

NN=C vh506610

DL 1G I=).Nu¥ VYRSC8EZG

IF (LT{I)eLT.TLCMRK) GG TC 10 . VRSOdE3C

IF {LTUI)+CToTHIMRK) GC TC 10 Vvn30b840

Nh=hN+] VnS08B50
XINN)=LT(] veS0B86€C
YINN)=S{]) V508870

10 CCNTINUE vhS088EQ
C===CALL ThE LINEAR REGRESSICN SUBRUULTINE VnSG83S0
CALL LINREGUXsYoehhya,B) VaSUBSLG
C===CALCULATE TRE RESLLTS va508910
Pl=3,14159 ¥YaSCBIZC
GMNER=(/T.46 vynS508%30
TRANaZAI*CKREn/ (4 *P1#R ) ¥YnSCE94C
TG=1C**(-4A/5) vhSC8550
STOR=Z2. 252 TRANSTO/Z(R*R VhSCBYEC
TRANI=144C.%TRAN viSCAS TG
TRANZ=1CT71. #TRAN Yr$CESEC

C : Yn5C89%0
$99 KREFLRA vnSG9UCu
END VaS09G10
SLOFCLTINE PLTLINEX Y oMy XLOMRK e AHIMAK yXAORIGy AMAX p XSCALE s YCRIG vaSUuv0zC

& YMAASYSCALEsAsosLINE) YnSGS03G

C YmSCSL&(
C YyR3J9UEC
C DATA AND LINE PLGCTTINE ROUTINE VR$095eL
C : vn509017C
¢ : VRSOSCEC
C RECLIRELC PARAMETERS VaSUuSUSe
c ' FYRY] - VWECICR GF LEMGTH N CCNTAINING X VALUES ¥hSCYLCL
C Yt = VYELTCAR OQF LENGTH w CCNTAINING Y VALUES VviaSUSlilL
C |8 = NUMEER OF PGINTS IN X{1) AND ¥(I} VvaSOSlZC
c XLCMRK = LOn» (UTOFFf VALUE OF X PCINTS USEC TO DETERMINE LINE VaSC9130G
C ARIMKK = HIGH CLTOFF vALUE OF A PCINTS USED TCO DETERMINE LINE vhS0914C
C ACREIG = LOnEST NUPMBER ON THE X AXIS VvmhS0S1E0
< XMAX = FIGHEST NLMGER ON THE A AAIS VnSG9led
c XSCALE = Xx SCALING FACTOR vnSu9lLlG
[ YCRIG = LUWEST NLMBER Civ THE ¥ AXIS vasSusley
c INAX ~ HIGHEST MUMoER ON THE ¥ AalS - ¥n30516C
C YSCALE = ¥ SCALING FACTOR vrS39:C0
C A = LINEAK RECRESSION PAKAMETER Va5S0621C
c B - LIMEAR REGRESSION PARAMETER vhSug2zac
C { Y = & + g3X ) VRSuS23C
C LINE = A LUGICAL VAR[ABLE, =.TRLE, (F THE LINE IS TC BE VvaSis24U
C PLCITED, =«FALSE. IF NCT vwniUS250
c YRS5092¢&0
C veSus2ic
o VaSUS2EL
c vR5092%Y
REAL®4 X(EQui,Y(2C0) ¥hSu93L0
LCGICAL?] MARK,STAR/*# "/, PLUS/Y+% / LINE VaSC¥3l0
DIMENSIGN 1Xxvt2,6C00), IPCINT(Z.5U0G) ¥nS092:0
LCGICAL 1EK, CAL Vin5C%330
LCGICAL®]l LIFTL6WCOY,y STRINGOLSU) s ARG(130) VrS5C5 340
CCMFOCN #SFLET/ TER, CAL, NAMNTSy IXY, LIFT vinSLS3IEC
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FILE: vaSCAFTL FOKTRAMN A MEm JERSEY CEPARTMENT CF TRANSPURTATION = CHMS

CCMMCN /SFARE/ IPCINT, IPIR

COMMON /CEVICE/ TaLIM, IYLIM, MAXXD, MAXYO, IXMIN, IVYMIN
CCMMCN /FBRS/ LEN, INCEA, NCHARSe NUMLFT, ARG, STRING
COMMON ZFLT/ XuskleYdeYl

-———— ——

FLCT CLT PCINTS

OO0 O0

-——=PAUSE
REAL (5,51C,END=5) TRASH
5 REaINC 5
C——=SET PLCITING CHARACTERS
CO 1C I=1.N
MARK=PLLS
IF (UX(T)alTaXiCMRK) bOR{ALT ) oGTe AKIMkR) ) FARK=STAK
ALCC= XxC + XSLALE*(X{[i-XORIw) - G.075
YLLCC= Y0 + YSCALE*{Y{li-YOhiG) = U.075
CALL SYMBOLXLCC,YLOCoUal5sMARK sier 1l
NPNTS = G .
10 CONTINUE
C
C PLCT CLT LINE
C
C===PLUT CLT LINE AT ALL?
IF (<NCTW4LINE) GG TC S99
C——DETERNMIME LEFT ENC FCINT
XKvAL=XCRIG
YvAL=A + B®XvAL
IF LYVALLCGELYGRIG) GO IC 20
YvAL=YCRIG
XVvAL=LYVAL=-A)/D
el XLCCLl=n0+XSCALE®*(aAVAL=-XCRIG)
YLCCl=YU+YSCALE® L YVAL=YCRICG)
CALL FLTPCVE{XLGCL¥LCC1,3)
C—=DETERMFINE RIGHT ENC PCINT
AVAL=XMAX
YVAL=A + EsxyAL
IF (rvAL.LELYMAX)} GC TC 3C
YVALSYMA X
XvAlL={(rv2L~-A)/8B
3J XLuCZ2=aAU+XSCALEY{XVEL=-2CRI1G)
YLOC2=YO+YSCALE®{ YvAL=YCRIG)
CoaLL FLTPOVULALUCEZWYLGCZs2)
C—-—TRACE CGVER LINE A SECCNC TIFE FOR DARANESS
CALL FLTMCV(ALOCL YLGC L2
CALL PLTMCVILXLOCL 4¥LCC),=559)
C—-FORMATS
S10 FCRMAT (24)
c
S99 RETLRN
ENnD
SLORCLTINE SLPLCTHUALO s ARI o YLO e YHI s AORIGAMAA XSCALE s YORIG ¢ YMAX »
& YSCALEVITLEWATITLELYTITLE)
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FILE: VaSCAFTC FORTRAN A MEm JERSEY DEPARTMENT GF TRANSPORTATICN = CMS

C VRSCS51C
C SEMI-LOG PLCTITINE RCLTINE VRSLISZC
c TS T TED)
¢ NOTES: vih5C994C
c lae THE X AXIS IS TRE LCG AXIS va3C9950
c 2¢ THIS SUERCUTIMNE SETS UP THE SCALING FACTORS FOR GTHER VaSLSSED
[ SUERGUTINES AND PLCTS QUT ThE TITLES AND BCROER Vw3C9S70
c 3¢ Thi VALUES CF AU+ Xls YU+ AND Y1 ( THE PHYSICAL LIMITS OF VvinSO%980
c THE GKAPH IN INChHES) ARE PASSED IN IN THE COMMON BLOCK VWSCS5SC
C /PLt/ vaSlOLcCo
C veS1COIC
c : ynS10G20
c DATA INPLT: vnSLUG20
C xLC = LGC CF LCWEST X VALUE CATA POINTTEC VnS10G4C
c xhi = LLC CF FIGREST X VALUE DATA PCIANTTED vaSluoctsy
C YLC = LUREST Y VALUE UATA PCINT VhS10Ces
C YH1 = HIGHEST ¥ vALUE DATA PCINT vaS10CiC
C TITLE - GEMERAL TITLE FOR PLOT vaSLOQED
c AVITLE = TITLE TC GC UNGER A AXLS ¥nS51305¢
C YVTITLE = TITLE TC GC ALONG Y AXS . vaS101cCC
[ vaS1lClicG
c vaSluléw
C RESLLTS: . vaS1t01:0
c XCRIG = LCG OF LCwWEST 4 VALUE CN THE X AxXIS VhS1Ql40
o RMAR « LLG CF RIGHEST X VALUE ChN THE Y AXIS veSlulzg
c XSCALE = X SCALING FACTOR VuSlulén
C YCRIG = LCWEST ¥ VALLE OiN THE Y AXIS ‘ vaS10L 7y
c YMAX = HIGFEST Y VALUE ON THE Y AXIS VhS101EQ
C YSCALE - ¥ SCALINC FACTGK VnSi01s0
c yniSla2eg
C ywS1luz2lcg
C —— - vnSlu2al
G vnSiu2ig

LCuICAL®] TITLEAZS) yATITLEI3UN s YTITLEL3G) CENTILUD vaSlu240

LCGICAL®] ATICL2G)I/LU? 0/ ¥YTIC(9)}/G*" "/, BLANKRS" */7 ,LHECK vnSLlU25G

LCOICAL®] CENTX{3C)I/3u%Y 1/, CENTY (3w /308 9/ AMP/YEV/ ,BAR/V |/ VnSlJ2€G

LCGICAL*] CENTTA{ZS5)/ 254 V) vnSlu270

DIMENSION IxXxvi2ebiuully IPCINTLZ2,600U} VRS102EC

LLGICAL TERs (AL vnSl02%G

LCGICAL#*] LIFTLeuLL)y STRING{13C), ARG(130) VnS1G3CC

CCMMON 7SFUT/ TEK, CAL, NPNTS, IXv, LIFT vnS10310

CCMMCN /SPARE/ IPCINT, [PTK ¥nSlo3:C

CCMMCN /CEVICE/Z 12U IM, IVLIM, MAAXC, MAXYO, [aMIN, IYMIN VaSlu3ag

COMMCMN /F2hS/ LENs INGEX, NCHAARS, NUMLFT, ARG, STRING ¥aSlu3lal

CONMFOM FFLTZ XOoAle¥0,Y1 ¥ynS10350
c vaS1l03¢0
(mmmm————— - ~==yaSlUu370
c vaS1U3EL
C vnS10380
L——CLEAR FLGTTER SCREEN vhSluacl

CALL FLTERA : vaSl0410
C-==SET FCSITICNS FOR TIC MARKS ANO TITLES vnS1lU440

ASYN=X3=1.3u vaSlusC

YSYN=YU=Cubb vaSlu4sC

XGIFF=xl=Xu vmSlus4Sc
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FILE:

VwSCAPTC FORTRAN A NEm JERSEY DEPARTMENT GF TRANSPORTATION = (MS

YCIFF=Yl=YC
XT=x0=0a2d
Yi=Y¥0=0.2
XT1=aX1-Cei
¥YTl=Y1=-C.g
XINAME=Y(~Ue 45

(~==CRAW ECRCEF

OC 10 1=1,2
CALL FLTMOVIXO,YC3)
CALL PLTMOVIXL+YD42)
CALL PLTMCGVIXAL Y1 92)
CALL FLTMOVIAG,Y1,2)
CALL FLTFGVIXC Y0210

10 CONTINUE

c
¢
C
c

CALL FLTMLVIXO.Y0,=-556)

SET LP x axls

-~=QETERMINE 2 AXIS PARANTERS

ITXLC=INTEXLE)

IF (ALCoLTelaul I1XLC=]2L0O=1
TarI=INT (xprl )]

[F (XET+LT+04C) IXnI=IDH]~]
ACRIG=IXLC

AFAXz IRk

{CIFF=1arI-]1xL0
ICIFFL1=ICIFF+L
XSCALE=XCIFF/IDIFF

KPNTS=G

C=—=PLLT CLT x TIC vALUES

29

DG 3¢ I=1,IDIrF}
AsACH+{]=11%XSCALE
CALL PLTMUVIA,YT,33
CALL FLTMOVIXeY(2)
CALL PLTMOVW{IX,YTL,3)
CALL FLTMUVIX Y1421
CALL PLTMGV{Gesua =959
AvAL=1Ce*® (IALG+I-1)
1CEC=¢
IF (XVALAGELDC55555) LCEC=L
IF (XVAL.GEalev} ICEC=V
CALL ULAPARFIXVAL o XTICyGINARY 10 ,1CEC+LHECK)
ANEn2x~(a9
0C 2u Jslels
CENTUJI=tELANK
CALL CENTERUCENT oLl odCoXTIC,Qelu)
CALL SYMBOL{XNEW,Y2YNMyQal5,CENTHCayl0)
NPNTS=C

iu CONTINUE

c
C
¢
c

LABEL Y AxlE

===DETEAMIMNE Y AXIS PAKAFETERS

YCRIG=UWC
JFCRER=ALCGLlGLYFL ]
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FILE: vaSCAFTC FCRTRAN A MEw JERSEY CEPARTMENT GF TRANSPORTATICN = CMS

IF (JPCWERLLTLOL JPCREF=JPCRER-1
TESYTsYHI/{10.%*iPCwER)
IFACa(TEST/2a45)+]
YHAXS IFACH2,.5%(1C.**JPCnER)
IF (TESTa.Ewel) YMAX=tH]
DIFF=YMAX=-YORIG
YSCALE=YCIFF/DIFF
DELTAY=CIFF/Ce
NPNTS=Y
C~—=PLCT CUT AMC LAEEL Y TIC MARKS
ICEC=1]
If (YMAXLLE.leu} [CEC=e
DC 40 Jd=1.6
Y={J=1)*CELTAYRYSCALE + ¥(
CatL FLTMUVIAT,Y,22
CALL FLTMCV{AC.Y,2)
CALL FLTMUVIATL Y, 3}
CALL PLTMOVIXL,¥,21
CALL FLTMOVIUs e +=959)
YVAL=Y(RIG+{J=-1)#LELTAY
CALL UMPAAFLYVAL,YTICBINARY, 74 IDEC,CHECK)
CALL SYNMEBOLUASYM Y oUal5s¥TIC:0499)
NPNTS=(
40 CONTIANUE

C
C PLCT TITLES
c -
C——PAUSE
REBL {5,51U,END=50) TRASH
50 REwINC §
C===PLCT MAIN TITLE
=Kb-1-0
Y=yi+Co2
CALL CENTER(CENTTA,L1,25,TITLEsu¢25)
CALL SYFMECLUAsY ouadCoCENTTA U250
hENTS=0
C—=PLOT X=8xI% TITLE
X=Al+]. B
Y=yi=laic
CALL CENTER{CENTX41,3C ,aTITLE,uw,30)
CALL SYMECLOAsY e0e254CENTA40as30)
NPNTS=0
C—==PLCT v=AxIS TITLE
ASAC=1laG
Y=y({+¢(.2
CALL CENTER(CENTY #1930 YTITLE, ue3ul)
CALL SYMECLUA,Y s0elS5sCENTY 1 9Ues30])
NENTS=0
C——FORMATS
S5ly FLRMAT (24)

C
959 RETLRAM
EMND
SUBROLUTINE RESULTLIMKLL s TMKHIZTTOP,RESTFI
c

-65-

vmSliClcC
¥aS51l02¢
vnStl03C
VvnS11040
vn511050
vnSlileg
vaSllulu
vnS1106¢
¥vn511050
YaS5111CcC
vwnSlll1c
vaSllleu
vmhS1113C
vnSlllag
VmnSlllse
¥va3llléQ
vieS11110
vaSlilac
vnSlll%G
vynS112CC
vnS1il121C
¥nSll2:zC
¥a511230
vhS11240
vaSll2EC
¥aS5112¢c0
vaSll2iyJ
VihS112€0
vih3112s¢
vwS113C¢
vaSl131C
vh51ll3:zC
vnS11330
vaSll3490
YaSLll35¢
WnSll3ec
vaSill3ic
¥yaS113E0
vin3113460
vrhSllelC
vaSllale
vaSllael
¥aSll43C
V311440
vinS1ll48C
VvnSll4ég
Vin3ll419
vn3ll4aEC
¥aS11l4a8C
¥aS1ll5CU
vaS1l151¢C
ve5ll5z0
¥vr311530
vaSLl154¢
vaSLL5%0



FILE: vaSCAPTL FORTRAN A MEw JERSEY LEPARTMENT CF YRAWSPURTATION = CMS

C vhS115¢&C
c DISFLAY TFE RESULTS vaS1l57u
C Va511580
C INPUT CATA: ynSll55C
C TPRLG = THE LCw TIVME CUTOFF VALUE VaS11&C0
C TFKRI - THE RIGH TIME CUTGFF VALLE ¥nSllolcC
C TICP = TITLE FCR TOP CF KESULT SECTION vaSll62C
c RESTF = LOGICAL VARIAGLEy =+TkUE. IF RESLLTS COME FROM A VnSllaig
C RESILLAL CRAWCOAN ANALYSIS (ANC THUS NO STORAGE VhS11€4C
C nAS CALCLLATED), =.FALSE. OTHERWISE vaSiletic
C vnSlleel
C Vh511i67C
C - — Vn3llsEQ
C vin3l1¢eSC
LCGICAL®]l CHECK RESTF ¥ynS117C0
LCOICAL®] TTCP{3uleuidclyRNIZ)TNLZ)SNI2),ull3)0204) u31E) veSLITIC
LECGICAL®] NIUSHINZIS oP3E9) s NALTY NOIY)eNOLT) ¥a3ll?72C
LLGICAL®]Y TA(4)TEL4)4LTE3),A5500(10Q) vnSil172C

DATA WN/IQt, %20y, RNJORO 0=t/ TNJVT, %20/, SKN/*S54,t=Vy vhS1174C

DATA L1/ G PPy "My L2/VFP 4 %E' g "E* 4" T/ U/ G o P "L o'/ " F*yvalSllTEC

6*1e/ vaSL117&C

DATA NLZ7G®Y vy NeZG%Y Y/ N3J9nd 87 NGJTeY VY vnSLLTIC

CATA NG/GoY v/, NE/JSYE V) VaSLL1TES

DATA TAZ T oL w0t ¥=t/ TR/ T g tR" g0 " 4=/, LT/OM0 00,000/ VWS1i7SC

DATA ASSCU/OLYoTET 4 'PY ¢ 0,0=0,0 # INC 0 0,050,058/ vnSll1a{C
CONMON /FLTPRM/ ALGoARI XCRIG e XMAX ¢ XSCALEYLC ¢ YHIZYURIG,YMAX, va511810
EYSCALE va511620
CGINENSICM Tavi2eolii)y IPCINTRCoOQWY) vinS1183C
LCGICAL TEK. CAL vhS1184C
LCGICAL®Y LIFTLEULC),y STRINGLLI30), ARGLL30) vhS1185C
CCMNMON Z5PLT/ TEN, (AL NPANTSy IXYe LIFT vh5118¢0
CCMMCN /SFARE/ IPLILT, IPIR Vn5118170
COMFEM JOEVICES IXLIM, IVYLIM, MAXXO, MAXYO, IrKIN, [YMIN veSllbto
COMMUN 7F2RS/ LEN, ENDEX, MCHARS, NUMLFT, ARG, STRING va3118%0
CCMMCN JFLT/ XUoK1s¥3stl V511980
COMFCN FCATAZ NoeRau o TPUMP JNRECySTCRy TRANSTRAN]L (TRANZ A +8,TC vhSL1910

C VvhS11520
(et e e - -— vaS119:0
C vn511%4C
C VaS1ll16Eu
L===PAYSE VihS116¢C
REBC (5,5GLl+END=5) TRASH ¥vaSl157C

5 REnINL 5 vnS1l19E¢
C—=INITIALIZE VhS11950C
X=AC+#C, 2 vn512000
¥=Y1l-Ca1 Vva512010
C—==TYPE CF ARALYSIS vn3l2020
CALL SYMECLUA+Y sUal5+TICP a9 3vi ¥vnS12030
NPNTS=0 YrS31204C

Ly vaS120£0
Az X4a50 vaSle0eu
ARN=xe.3 V512070
XL=xh¢2, vn5120£C
Yzy=,35 vwsSla2usu

CALL SYMECLUX oY rwe2rehs0ael) vinS121CC
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FILE: vwSCAFTC FCRTRAN A MEW JERSEY CEPARTHMENT GF TRANSPORTATIGN — CMS

CALL LNPAKFIGINL,EINARY 941 ,:CHECK)}
CALL SYMECLIANS Y Ca2sNEoCuy9)
CALL SYMEOLLAUsYsualrdin0as3)
NPNTS=u
c---R
Y=Y=430
CALL SYMECLIX,Y sGeZ2sRN 10422}
CALL UNPBKRFIR NésEINARY G 91,CHECK )
CALL SYMECLIANSY #Ca2ihZsten9)
CALL SYNMECLUAL+Y yCaZsbioUar¥)
NPNTS=0
C—=TIME LIVITS
Yar=o2
CALL SYMECLIX 1Y 40e24TA Lo sd)
CALL UNPRAKF{TMALGNS5+BINARY 941 ,CHELK)
CALL SYMECLUAMNIY sCe2 NS 0uasS)
IF (ohNOTLRESTF} CALL SYMBCLIXUsYsCalaliToue e3)
Y=Y=a3
CAaLL SVHECL|A'YUUUerBsCo!4'
CALL UNFEKFLTNARI oN&yB INARY 9, 1,CRECK)
CALL SYNMECLUANGY sCe2ehériasH)
IF («MCTWRESTF) CALL SYMOCLiXUsYeLe29UTsles3)
NENTS=0
C===TRAMSMISSIVITY
10 rY=Y¥=-,49
CALL SYMEBCLIArYslalsTNhy0a )
CALL UNPRRFITRANZ yN3 4B INAKY 94 0+CHECK)
CaLL SYFECL‘““uV]C.Z]hE.O.[gl
CALL SYMEBCLUXAUrY La29UZsCart)
‘NFNTS=0
C=-=510RACE
IF (RESTF) GG TC 2o
Yay=4320
AN AN®OL3E
CALL SYMECL{XsY +QuleShe04r2)
CALL LNPAKELSTUR oN4BINARY 047924 CHECK)
CALL SYMECLUANS Y CaZeNbdodaeT)
WPNTS=U
C—=ASSCCIATICHM
2u Y=Y(C+C.CE

AsX1l=1.5
CALL SYMECLUX oY 4UalSsASSGC,0.010)
tWFNTS=0
C
5l FCRPAT (24}
C
$59 RETLRN
END
SUARCULTINE LINREGI(X Y ebhsA 0}
C
C SOLJUTICN CF THE NOFMAL ELLATICNS FOR LEAST SGLARES ESTIMATICN
C CF LINEAR REGRESSICN PARAMETERS. (l.E. SCLVE THE LINEAR REGRESSIUN
£ FRCBLENM,)
C
C Y= A ¢+ BX
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FILE:

VaSCAFTC FORTRAN A MEm JERSEY CEPARTMENT CF TRANSPORTATIUN — CMS

INPUT CATZ:
Y - VECTOR UF LENGTH A
X - VECTOF OF LENGTH N

ouTPLY
A = IMNJERCEPT
B = SLCPE

[N 2¥aNaXalaNalNsa¥aNala

[alnlinle

a2l el s¥alaNaNaN ol al ol N ol s NN al ol ol

v

20

95y

REAL®4 Xx(200).¥Y{2{4)

——— " —— -

XAVG=Ca

YAVE=C-

DO 10 I=14N
AAVG=RANG+ L] )
YAVGaY2wGeril)

CUNTINGVE

AByG=XAVvG/N

YAVC=YAVE/N

TCP=(L

BEI’E,U

DC éC I=1.N
FCF=TLFedall)=navidsx(])
BCT=blT1¢(X(1)=rav()se2

CCNTIMNUE

g=1CP /80T

AsYRAVULE=E®QAVG

RETLRM
END

SUORCLTIME LLPLCTUALGy T o YLGoYHI 2 AGRIGsAMAR s ASCALE» YURIG,YMAX,

€ YSCALE+TITLEATITLENYTITLE)

LOG=LEG PLOGT
le CALCLLATE SCALINC FACTORS FCR CTHER SUERUUTINES
2« PLCT QLT TmE BCRCLER. TIC MARKS, AMNC TITLES

2+ VALLES FOR XGe 21y Yoo AND Y1 HAVE TO BE PASSED IN ThROUGH

TrE CCMMCM ELCCK /PLT/

LATA INPLT:
e = LOG CF LCWEST A VALUE TG BE PLOTTED

XHI = LCG CF HICGHEST x VALULE Tu BE PLLYTED
YLC - L0G CF LGWEST ¥ vaLub TC SE PLOTTED
YH1 = LCG CF HIGFESF v VALLE TO EE PLLTTEC
TITLE = MAIN TETLE FCR PLOT

ATITLE =  X-AxIS TLILE

YIITLE — v=ax|S TITLE
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FILE: VnSCAPTC FCRTKAMN A MEW JERSEY CEPARTMENT CF TRANSPGRTATICN = CMS

C ¥a51321C
C vaSli2su
C RESLLTS: vh813230
C XCRIG = LOG CF MUMBER AT URICGIN OF X AXIS VR51324C
[ XMAX = LCG CF MUPBER AT HIGER ENC GF X AXIS ¥YmS1l325C
o XSCALE = X AX]S SCALING FALTOR VnSl32&G
[ YCRIG = LOG CF NUMBER AT ORIGIN GF Y AXIS vh31327C
Cc YMAX = LCG CF NUMBER AT HIGF ENO CF Y AXIS VvaS132EC
C YSCALE = ¥ AX]S SCALING FACTOK ¥w51325C
C vRS133G0
c- -— - - —— - va3l331¢C
C VhS133:C
LCGICAL®] TITLECZE) o ATITLEL30),YTITLEL3C) +CENT(10) vnS1332¢
LCGICAL#] XTICL1G)/10% v/, YTICL9)/S% v/, 5LANK/Y "/ JLHECK Va31334C
LUGICAL*] CENTA(3C)/ 3G */CENTY (5CI/368Y 2/ AMP/VL Y/ ,BAR/Y |/ VnS1l3350
LLGICAL®] CENTTA(ZS)/ 25w vy Vndl33¢60
DIMEMNSICN IaY(24&Cally IPCINT(2+60LUG) ¥ymS1337C
LCGICAL TEmy CAL VnS133EC
LColCAL*) LIFTCELCuy STRING(L30), ARG(13G} vhil335¢
CCMMCN /SPOT/ TEK,. CALy NPANTS, IXY, LIFT VvaS5134C0
CUMMEN /SPARE/ IPCIANT, IPIR ve3ilislc
CCMMLA /CEVICE/ IXLIM, IYLIM, MAAXC, MAAYO, IAMIN, IYMIN ¥aS13420
COMMCN /E2nS/ LEN, INCEXs NCHARSy NUMLFT, ARG, STRING venSl3430
CCMMON ZPLT/ XUWK1aYJdeVl vaSl3q4au

C VinS13450
C ———— -—— -=¥mnS51346¢
o vrh5134170
c . VRS134ECQ
C===CLEAR FLCTTER SCREEM VaS51345¢C
‘CALL PLTERA yhSlis5ee
C—==3ET PARAMETERS FOR TITLES ANC Tlo MARKS ¥h313510
ASYM=20-1.30 YywS5135z0
YEYM=TU=Ludd ve513520
XLIFF=X])=X0 VRS13540
YCIFF=Y1=-Y0 Yh31355¢
XT=xi=Caz ¥nS5135¢C
r1=Y.=Uas vhS1la570
ATl=alwy o2 vaS135¢LC
YTl=yvl=-Ca2 ¥a5135%0
XINAME=Y(=J,45 vaSl36CC
C—=DkAw ECRDEF vnSl361C
OC 1y I=1],2 vaSl3e20

CALL FLTMUVLXG,¥Q¢3) Vuii363C

CALL PLTMOVIALsYC2) vinSl3o4C

CALL FLIMPOVIXL,uL,y2) vnillosC

CALL FLIMUVIAC Y142} VnSl364C

CALL PLTMUVIAGYGoe2) vyaSl3e1C

10 CCNTINUE Vvn3l36&C
CALL FLTMCVICasCaes=935) VnS51365G

[ vywS137¢C
C OFAW A=2x]S ¥ynS513710
c VvhS13720
C===UETEAMINE SPACINGS (N x=2XIS ¥ywS1372C
IALC=INTUXLO) vnS51374C

IF (ALCaLlTeVe) TALC=EXLC=] vn3137£C

-69-



FILE:

vaSCAFTC FCRTRAN A MEw JERSEY CEPARYMENT CF TRANSPCRTATIGN — CMS

TxrI=INTIXHL )+1

IF {XFIleLT04C) IxHI=]2HI=]
XCRIG=[XLC

xrax=lanl

101FF=1xr1-1XL0
ICLFFi=ILCIFF+]
XSCALE=XCIFF/IDIFF

NPNT5=0

C~=—DRAW ANLC LABEL A TIC PARKS

2d

30

C
C
c
c

DC 3C I=1,IDIFF1
AsxC+(iI-1)#XxSCALE
CALL FLTMOVIX2YT,3)
CALL FLIMUVIX.¥C,2)
CALL FLTMOVIX»YT1,3)
CALL FLTMOVIXY1,2)
CALL PLIMOVIUe1Cay=559)
XVAL=1C.*x (XLO¢[=1)
1CEC=¢
IF {XvBL.GE«D.C55555) ICEC=1
IF (xvaL.GTelaG)h ICEC=D
CALL ULNPARFUIXVAL o XTICo0INARY 10 +]10EC,CHECK]
ANERSA=(.9
DC U J=lrle
CENTUJ)=ELANK
CALL CENTER(CENT slslnoATICsUolV)
CALL SYMBOLUKNERsYSYMsGalByCENT sGesliid
NENTS=C
CONTEINUE

" LAEEL Y-AX]1S

=——=UETERFINE SFALINGS CN v EXIS

JYLE=INTLYLO)

IF (YLGWLTaQand JYLC=Y¥Li=]
JYAI=INTIYH] ¥+]

1F (YhlalTeUad) JYRIayYHI-1
YCRIG=JYLL

YNAXREJYER]

JOIFF=JYHI=-JyLO
JLIFF1=JCIFF+]
YSCALE=YCIFF/JCIFF

NPANTS=u

C===PLOT ANC LAEEL Y TIC MARRS

DC 40 J=1,JD1FF1
Y=Y(+{J-11*#YSCALE
CALL FLTMUVIXT ¥, 3)
CALL FLTMOV{AGC,Y .2}
CALL PLTMOV{XTLlv,3}
CALL FLTMOVIX1s¥s )
CALL PLTMGV(JesCou =555}
YvAL=1( % {JYLO+J~1)
ICEC=2
IF (YvALeGTavab$95) ICEC=L
IF (rvALeGlalal) lOEC=0
CALL UNFARFIYVAL,YTICoBINARY 7, IDECCHECK)

-70-

VaS137¢G6
V513714
VhS137&C
vaS13760
vhS138CC
vaS1381C
VvhS136z0
vn31383C
VnSl3840
vn51385¢
VaS138&C
vn313876
VaSliBEU
Va513850
vhS139CO
¥a51391C
vehS1l394C
vh51392C
¥anSl394(
VhSL3SEC
VaS13G6¢eC
Vasl3%i¢
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vnSl4050
Vvn5141C0
vaSl4llG
¥n31412G
vanS14130
vihS1414C
Va3l«ls0
¥aSl4le¢O
va5l4liC
vaS141E0
veilalsal
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FILE: VSCAPTD FCRTRAN A MEw JERSEY CEPARTMENT CF TRANSPURTATICN - CNMS

CALL SYMBOLUXSYPM,Y,0.15,¥T1C,04,5)

NENTS=C
49y CCNTIMUE

C
c PLGCT TITLES
%
c

-==PAUSE

REAL 15+51UsEND=50) TRASH

50 REwlIND S

C-==PLOT MAIN TITLE

X=XC~1.0
Y=Y1l+CuZ

CALL CENTER{CENTTA L1 25:TITLEsue2Y)
CALL SYMBCLUASY sUueSCoCEMTTA G925

NFNT5=0

L===PLUT Xx=2XIE TITLE

X=Al+1.€
¥Y2Yi=1.0

CALL CENTER(CENTA 41330 +ATITLE U430
CALL SYMECL{ApY4UaZ25,CENTA;Tay30)

NPNT18=0

C===PLOT ¥=-AxIS TITLE

A=X(=1.0
¥Y=Y(C+(C.2

CALL CENTERICENTY sL o030 ,YTITLE u3GI
CALL SYMECLU{ASY 404254 CENTY 904430}

NFN1S=(
(-——FORMATS
Slu FOCRMAT LA4)
C .
€59 RETWLRN
EAD

SULHROLTINE THSPLT (X oY s hJMiXORIG o XMAK s ASCALEZYCRIG, YMAX , YSCALE,

£ XLCMRK AHIMRK)

UATA INFLT:
; -
Y -
huw
ACR]o
AMAX
xSCALE
YCRIG
YMAR
YSCALE
XLCMRK
XhIMRK

| I I I I |

NCTES:

aNeNalaka kel alsiaRa ke al s N N N e ol al ol ol

ThElS ANALYSIS CURVE FLUOTTING

CBSERVEC LCG TIME VALUES

COSERVED LCG CRAmDOAN VALUES
MUPEER CF PLINTS IN & ANC Y

LOG CF NUMGER AT ORICGIN OF X AXIS
LCG CF NUPMCER AT END OF X AXIS

x SCALING FACTOR

LOG CF NuPDER AT ORIGIN OF Y AXIS
LGG CF NUMEER AT END OF Y AalS

Y SCALING FACTOR

LOn TIME CUTCFF FOR AHALYSIS

MIGH TI4E CUTCFF FOR AMALYSIS

le THE VALUES aGsxlyw, ANO YL PAVE TO 8E PASSED IN B8Y THE
COMPCN BLOCCK /PLT/

-71-

Vh51431¢0
VaSlae32C
¥vhSl433C
vihSla3st
VvaSléedsy
vwS143&C
¥ynS5l4310
YhS143EG
VihS1439¢
VuSlaslg
vaSi4410
VhSLl44 20
YnSlea30
Vn5l4443
yinSla4s0
vihS1l44tC
vaSl4410
VaS144E0
VihSl4a4sL
vnS145CC
vmnSla51C
¥ymS51452C
yn51453C
Va514540Q
vaSlaSEC
VaSla563
VaS1457G
VRS 145E0
¥h314550
YeS146C0C
ynSla61e
vaSl46c0
vhS149t3g0
¥ymS5lao4C
VvhS1465C
VhS1l46eG
VvaSlaclC
VaSlutcEl
VRS14€ESC
veS1470C
vaSlaTlo
Vn31l&T2C
VRS 14T ZC
VnS14T4C
vinSlalEC
VaSla7e0
vnSl4770
VRS L14TEC
VvaSlalsl
vhSleaCu
¥nS514810
vnSl42zC
vhnS1l4830
vinSl4aB840
VinSLl48EC



FILE: VaSCAPTIL FORTRAN A MEw JERSEY CEPARTMENT OF TRANSPURTATION = CMS

[aEakaXsEalal

REAL XLZCCl.Y(2C0)

REAL*E L UINVswl

LCOICAL#] TITLE(ZE) o XTITLELSC)#YTITLE(SU}LCEAT(Lu)
LCGICAL*#] XTIC(103/1J%" */,¥TIC(9)/53 */,BLANK/ Y */,ChHECK

LCGICAL®] CENTALZCI/30% */,CENTYLICIZIU%Y Y/ AMP/ &/ +BAR/ |/

LCGICAL®*]) CENITALZSI/25%% Y/ ,PLUS/Y+*/AST/ =%/, S0UT
DIMENSICN IXkrl2.eCully IPCINT(24+6u00)
LCGICAL TEMs CAL
LCGICAL®*] LIFTLEULCr, STKRIAG(L3Q), ARGIL3U}
CCMPCN /SPOT/ TERy CAL g NPNTSy IXYse LIFT
CCMMCM /SFARE/ IPCIMNT, IPIR
CCAMUN /CEVICES IXLIMy 1YLIMy, MAXXCy MAXYGy IAMIN, TYMIN
CCMMCN /PLRS/ LEN. INDEX, NCHARS, NUMLFTs 8RGe STRING
CCMMCN ZFLT/ AJsAla¥CaVl
COMPUN FFCENTS/ ToSeLToL5.T2,524LT2
CLMPCM /ACO/ AACC+YACC1DA+CYAXORG,AYCRG
c

C““-“-----— —— —

C
c
C
C===PAUSE
REAT (54+510,EMD=5) TRAZH
5 REmINE 5
C—=PLCT CLT PCINTS

C=== TrE FACTCR OF =GC.CT5 ACCUULNTS FCR THE FALT THAT THE PLGTTING

€ — CHAKACTERS CC NCT BPPEAR EXACTLY AT ThE POINT SPECIFIED

DC 10 I=1.hu¥
SCUT=PLLS
IF (AUI)uLToaXLEMRRD SQUT=2AST
LF (ALI1)aGTeXhIMKK]Y 20UTsAST
KLCC=XC+ASCALES (XL I)=XACRIG) = Qaul5
YLCC=YL+YSCALESIYLI)=-YCRIG) = JWuTS
CALL SYMBOLIALCCsvLOC,0e15,50UT slUasl)
KPNTS=C

1y CONTINGE
C===PLUT CLUT TFELS CURVE

1FLAG=Q

DELTAX=(2MAX-XCRIC)/25C.

XvAL=XCRIG

UINv=10.%0{AVvAL+XALCL)

U=les/UINY

CALL E1(L,wU)

YvAl=CLCCG1Gtwl)=YACE

IF (YVALGLLTLICRIGY OGC TC 24

ALCC=pU+ASCALE* LAVAL=XCRIG)

YLOC=YO+YSCALE*{YVAL-YCRIG)

CALL FLINCVIXLOC  YLCCs+2)

IFLAG=]

72~

vhS1l48¢0
VvhSl4b7C
VhS148EC
¥aS51489C
vinS5149G0
VhS14910
¥n814G20
Vh314920
VhS5L4S4s
VhSLl49EC
VinilasSed
vihS1le91C
VnS1l4SEG
vnS5145S3C
VaS15CLL
Vn515¢lC
veSl504¢C
¥ynS150630Q
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vn315050
veS15Q&C
Vn51507¢
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¥rS515uSC
¥aS151G0
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VaS1513C
vh31514C
VaS151%0
vaS151¢&C
vm51517C
vaS151&0
¥nS151%¢
¥ynS$5152CC
vh31521C
VnSl152:£C
vnSl5230
vaSl5240
vaS152%5C
vhS15zeL
vaSl521iC
vh3152E0Q
vaS15250
¥aS$153CC
vanS1521C
VvaSlhidu
vnS515330
va5l5340
va515350
VvaS153¢&C
vaS1531C
VhS153EC
¥n5153%0
vnS154CC



FILE:

20 DC 4C [=14251

30

AVAL=ACRIGH+{I-1)*CELTAX
VINVS1Ca®% {XVAL+X2DC)
Uslas/LINV

CALL El{uamul}

YvAL=CLCGLC {wUL)=-YADL

IF (YvaL.GT.YMAX) GC TO S50
IF (YVALLLTLYCRIG) GC TC 40
XLCC=XC+XSCALE® LXVAL=XCRIG}
YLCC=YC+YSCALE*(YVAL~YCRIG)
IF (IFLAG.Eual) GC TC 3¢
IFLAG=]

CALL PLIMOVIALGC,YLCC3)
CALL FLTMOVIXLGC,YLCC,2)

40 CONTIMNUE
50 CALL FLTMCVICusCo =595

L=——FCREATS
S1C FCRMAT (24)
c
9%3 RETLRAM
END
SUBRCLTIMNE PNICQUTIUTIMLCsTINHIWRESTF)
c
C FRINT CuT THE RESULIS
C
C DATA INPLT:
c TIPLC = LCwn CUTCFF TIME USED IN ANALYSIS
C TIFHT = HIGH CLTCFF TIFE USED IN AHALYSIS
C wESTF =~ LCGICAL VARIABLE, =.TRLE. IF RESULTS CCME FRCM A
C . RESICUAL LRAWCCWN ANALYSIS
C
Cm- - - -
[
LCLICAL®]) RESTF
COMMUN /CATA/Z NohoGoTPLNMP JNREC,STCUR, TRANSTRANLTRANZ 1A 4B,TO
o
c -
C
nRITE (es€0Ll) TIMLG,T{NMR]
wRITE (& 4602} TRANMNZ
If¥ (LNCT.RESTF) mRIVE {6,£G3) STCR
[
C FCRMAT STATEMENTS
C

Gul FORMAT (/5A,'TIFE CLTCFF LIMITS:?,

E/L0Xs*LCh = " Flie2s? MINUTES®Y,
LILCXg'HIGE = ", FlCeZy® MINLTESY)

6U2 FCRFAT LEZxa,'TRANSFISSINITY = Y,Fluay® GPO/FTY)

tu3 FCRFMAT (Ex,*STORACE = %,El1.3)
C
S99 RETLRA
EMND
SLOKCLTIAE TABLELA,B.M)
c
C CLIPLT VECTORS A AMD B (EACH LENGTER ) IN 3 COLUMNS

-73%-

VahSCAFTD FURTRAN A hEa JEKSEY DEPARTMENT CF TRANSPURTATION — (CmMS

¥YmS51541C
Va31542G
Yh31542C
vaSl5440
VaSi5450
VnS5154¢C
VaSl547C
VaS154EC
V515460
veS§155CC
Vn3l5510
vaSlb5zC
YnS$1553¢C
VaSl554C
YhS15550
¥aS1l5540
vn51551C
yuS195E0
¥vnS15550
¥n5l56C0
V5150610
vaSl56C
vihS515&3C
Yh515640
vinSl5&5C
VaS1l56£0
¥nSl567C
VnS156EL
ymnSl569C
vaS15TCC
¥rhS$1571C
VvaSLioTel
VRS1572C
VaS15T4u
VnSLS575C
¥vn5157¢0
vaS15717C
VhS157EC
vnS1575C
vh5156¢0
¥hSL5810
Vn515862C
VvnS1583¢
¥nS1584C
¥hS1585C
VaS158¢&06
vn515610
VaS158EQ
vr§1585C
vin3159CC
VnS15910
Vh3155:C
¥a515%3C
VnS15940
Vvn3159E0C



FILE: VaSCAPIC FORTRAN A MEW JERSEY CEPARTMENT LF TRANSPORTATION - CMS

REAL A{ZCCI1sEBL2CG)

INMNTEGER KI(20C).KK(3)
C—=INITIALIZE TABLE FARAPETERS

DC 10 I=1.200

10 Kil)=]

NRCh=N/3

IRENaM=23NRUN

Ki=NRCw+}

KKill=0

KK(ZI=NRCM

IF (IREMJGELLl) KK{ZizKkki2})+]

KK{3)sKKIZI+NROM

IF (LREM,GEwZ) KK{3)=KK{3)+]
C—==ULTPLT THE TAGLE

VhS155£60
¥n51i56170Q
VRS1SSEL
va5l15950
vaSleilC
van516010
ynSlolz0
va516032C
VaSled4C
VvaSl60EC
vaSleUéC
vh35ie0 0
Vu5l60EC
vn31e09¢C
vaSl6lCC

ARITE (646000 CARKUTIORRII) )4 ACE+RKIS) ) o B{T#RK(J}} ¢J=143) 4121 yNRCh) Vu51l011C
IF ([REM.GTe0) WRITE (tyoul) (KOKI+RKRLJDIoAIKRI*KR{JD o BIKL+RK(J)DvhnS16120

&€ J=1.IREM}

6GL FLRFMAT {20ine130la0FiCacos2asFlUe2rb4))
599 RETLRA

END

SLBRLLTINE SEARCHIIENG)

SEARCE THE SCLLTICM SPACE

[aEakaRel ol

REAL®4G THzuo)sSC2CU)sLTIZuU o LST1200) ¢ERMI2uul1WeRySTLR » TRAN
"INTEGER WPIS

LColCaL?]l IENC

COMMON ZTTITLES/ TITLE

CCMNCN /LATA/ NoRoQoTPUMP yNREC s STCRy TRAN,TRANL,TRANZ yA+8,T0
CCMMCN ZTLATAS EnMoNPTESNSUN

CCMFCN /7XTRAZ LT,LS

CUNMMCN J2CC/ AACLC,YAZC ;CA+CY 2 XURIG: YCRIG

CLMMCA JRERR/ RL+R2+R24R94R5yROEWRTeRByRY KR

aco

[ENC=oF2LSE.
KRCLO=994€599%995.
XCRIG=0.C
YLRIG==1.0
Da=2.C

Dy=2.C

INDEX=O

JFLAG=0

LCCF=Q

RE=RRCLC

c
C===1INITIALLLE
lv YADL=YCRIC+DY
CALL SETLF(A,c.C)
Rl=4A

74~

VvaSl6l20
vnSlol4c
vaSl61EQ
vhSleléd
VeSlalic
VnS161EQ
vaSlolsc
vnSle2Cu
ynSl6210
¥vn516220
va3l6230
vn516240
vaSile2EC
waSlse2eg
vnile2ie
Yn31l62E0
vyh$le2SC
vnSle3lC
vaSlé3dld
vaSle3icc
VyaSle330
vaSlé34C
VhSlo3sQ
vnSlo3éC
VnSl637¢C
vaSle380
vnSle3sC
vnS1l64C0
vnSloalQ
vhSlowcQ
Vvin§loe43C
vhilo44G
va5le4s0
vaSleaéc
VRSle47d
VinSlodeo
vSlease
vaSl65C(C



FILE:

c

VaSCAFTC FCRTRAN A

Ré=E

R3=(

YADL=YCRIG

CALL SETLPLA84()
Re=2

RS=E

Ré=0
YAQOL=YORIG=DY
CALL SETLPLA,.B,.,C)
R7=A

RE=E

RS=(

C-==CCMFAFRE

20

30

CALL PIMNUINDEX)
LLCF=LCCFel

MEw JERSEY CEPAKTMENT CF TRANSPORTATICN - CMS

CHANGE=AES{(RRCGLC-RRI/FRCLLCY
IF (ILCCP.LToNSUMI GC TC 3C

I {LOUP.GT.250) CC TC S0

IF (CRANGE.LE.vaCCLl) GC TL 999

RKCLC=RR

OC TGO (1424304054€074849)4INDEA

LONTINUE
YOCRIG=YCKIG+(Y
ACRIG=ACRIG~CX
Re=RZ.

RS=HE

Ro=R1]1

‘RE=F4

YADC=YCRIG+DY

CALL SETLPLA,B+C)
R1=A

Ré=E

R2=(

AAQC=ACRICG-DA
YACE=YORIG

CALL COMFLT{RayJFLAG)
YADL=YCGRIG-DY

CALL CCMPLTIRT JFLAG)
GC 7C 2¢

CCNTIMUE
YURIG=YCRIG+LCY
R71=R4

RE=R5

RS=Ré

R4=R1

R5=R2

R&=k3
YAQl=YCRICG+DY
CALL SETLFLA.E,C)
Rl=a

R2=E

R3=(

-75-

vaSlésle
VhS165z¢
VinS1653Q0
V516540
VRS16580
Vmn516566
V5145170
VnS165E6C
yn516550
vn5looCo
Vn510610
¥nSles2d
Vn51662C
vnSleo4ld
VhSlseesy
VnSl66£0
vhSlealc
VnS166EC
vn5l665C
VhS1l67CC
vaSleTIC
VhSleTcl
vrSle73C
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viaSledse
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vaS16B¢C
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FILLE:

c

3
C

4
C

5
C

-}

VaSCAFTL FORTRAN A hEm JERSEY DEPARTMENT CF TRANSPORTATICN = QS

GL TC 2¢

CONTINUE
XCRIG=2ACRIG#CX
YCRIG=YCRIG#CY

R4=R2

RT=RS

R5=R3

RE8=R6

YADO=YCGRIG+DY

CalL SETLP(A.B,C)
R1=4A

R2=8

R3=(

XADC=X0R 1G+Dx
YAQC=YQORIG

CALL C(OMPUTIRE,»JFLAG)
YAODC=VCR IG-DY

CALL CCMFLTIRS+JFLAC)
GL TL 20

CCNTINUE

ACRIGSXCRIG=Cx

RisRZ

Ree=R5

RS=F8

Ré=R1

R5zR4

RE=RT -

-AADL=XCRIG=D X

YACL=YALL+CY

CALL CCMFPLT{R1+u4FLAG)
YACC=YORIG

CALL CCMFLT(R4,JFLAG)
YAOC=YCORIG=DY

CALL CCMFLTIRT,uFLAG)
GC TU 20

CENTINGE

ERRX=R4+RE

ERRY=RZ2+RE

IF (ERRXSCELERRY} wA=CX/1.5
IF (ERKYJCE«ERKRAY LYSLY/ LS
sU T4 1C

COCNTINUE
XCRIG=XCRIG+CxX
R1=R2

R4=R5

R7=R8

Re=F3

R5=R&

RE=RG
XACE=XCRIG+DX
YADC=YQRIG+DY

-76-

V317080
YaS1703C
VhS17CE0
vaS17080
¥nS1l71CC
¥nS1T7110
Va5171zQ
vaSl71z0
YnS17140
¥vasSl71%¢
V¥aSl71léu
VnS1713C
ynS1l7180
VynSi71sC
vnSl72CC
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V517240
vaSiT2:0
vnS1724C
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vn51735C
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vnS51T74:C
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vn5174%C
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vnS1l751C
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¥vaS1755C
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Flik:

Va5CAPTC FORTRKAN A

CalLl CCMFLTIR2yJFLAG)
YACL=YCRIG

CALL COMFLTIRE W JFLAG)
YACGC=YOR1G-DY

CALL COMFLY{RSsJFLAG)
GG T0 2¢

CGNTINUE
XCRIG=ACEIG~Cx
YORIG=YCRIG-LY

RZ2=R4

R3=R5

RE=RE

RE=R1T

KACC=XUREG-Dx
YACGC=YCKIGC+DY

CALL COMFLUTURL,JFLAG)
YAOC=YORIG

CALL COMFLT{R4, JFLAGI
YAOC=YURIG=DY

CALL SETLPLA.8.C)
R7=4

RE=E

R%=C

Gu 70 20

CCNTINUE
YCRIG=YCRIG-LY
Rl=R4

‘Rg=R5

R3=Re

R4=R7?

R9=RE

RE=RS
YADC=YGRIG-DY
CALL SETLFILA.E.CI
R7=4

RE=E

Ro=C

6C TC 2¢

9 CONTINUE

XCRIG=ACKIGHLX
YCRIG=YCRIG-LY
R1=R5

R2=Fke

R4=RE

R5=F§
YACC=YURIG=DY
CBLL SETLPLA,ENC)
R71=4A

Ré=@

RS5=(
AACLC=aCRIG+D»
YAUC=YCRIG

MEw JERSEY CEPARTMENT OF TRANSPGRTATICN =~ (MS

-77-

vnSl781C
¥aSl762C
VaS1T7€3C
¥YnS1T84C
vuSlT&5C
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VhS51761C
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vin3l812C
vhSlBLl3C
VvnSldl4C
vhSloltiQ



FILE:

VaSCAPTC FOGRTRAN A ME# JERSEY DLPARTMENT CF TRANSPURTATICN = CMS

CALL CCMPUT(RE+JFLAG)
YACC=YCRIG+DY

CALL COMFUTIRA.JFLAGH
GL JC 2¢

C~—=TCO MANY 1TERATIGNS, STCF HERE
50 1END=.TRLE.

[alalal [alnk ol gl

(g N n¥ ol OO0

[aNuRal gl

995 RETLRN

END
SLBRCUTIME SETUPLA:B,C

599

CCrMON /2CC/ AACCYACD ,CX,0Y,ACKIGyYCRIG

e e e e i - -

JFLAG=0
KACC=XCRIC-Da

CALL CGFMFLTLAZJFLAG)
XACL=3CRIC

CALL COMPLTicd,JFLAG)
AADLC=ACRIG+DX

CALL CCMFLT(C,JFLAG)

RETLRN
ENC

SLBRLLTINE MINCING

CCMMCMN /RERR/ R14R24R24R44R5:R64RT+RISRIRK

999

KR=APINLIRLeRZoR3IaR4sREyHE4RT4RBy ARG}
IF (RRLEQGWRL) Ih=)
IF (RR4EQCLR2) IN=Z
IF (hhaEweR3) IN=3
1F {RR.EC.R+} IN=4
IF (Rh.EC-ﬂfvl lh=5
IF (RR.EL.RbL) IN=¢
Ik (RELELLRT) Ins?
IF (RR.EweRb} IN=E
IF (RR.Ew+R9) 1h=%

RETLRM
END
SLoRULTIME CCMPUTIRESIL s JFLAG)

CCMFLTE THE RESIC

-78-

vnSlaleu
VaS18170
VaS18L1EQ
¥n513150
vh§182¢G
vuSl8210
vnSlB2Z0
vh518220
VaS18240
vndl8255
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Vin3l8620
ynwSl863C
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vhSléety
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YaS16617C
VaSluoes
VinS18¢4¢C
viSla7CcC



FILE: VvaSCAPTC FCRTKAN A MEw JERSEY DEPARTMENT CF TRANSPORTATION = CMS

C— -
C
REAL®4 T{200)+S12C0HsLTI2CCI s LS(20U0,ERMI2C0Q) s RSTCR,TRAN
REAL®E LUynUsLINY
INTEGER NPTS
CCMMON FTITLES/ TITLE
CGPPCN /LATAY N.RpL.TFLPP'BREC-STCR.TRAN-TRANI.TR&HZvA 8,TO
CCMMCN FTCAT 2/ ERFONPTS4NSUN
CCMFCM /ATEAZ LT 4LS
CCMMCN /ACD/ RXALDLC YACLDCx, DY, XORIG,YCRIG
CCMMCN ZFERR/S R12RZ4R3 R4 4Ry RORT4REJRIRA

(=== -

SICRE=0.
DU 1o 1=1.NPTS
UINVS 1C.** (L T{1)erxaADL)
u=la/ulhy
CALL El{Lsnwu)
IF (mULE+Ge@) hu=]laE-50
wlL=CLCGC10(WL)
nlLPREC=LS(T)+YALLC
RES=(nl-wWUPREL}®%¢
STCRE=STCRKE+RES
LF (JFL2G.MEL1) GC TC 1C
ERMIL ISRES
10 CCNTINUE
RESIC=5STCRE
IF {JFLAG.NE«L) GC T4 999
0L 2C 1=a1+APTS
ERM{1)=10U+*ERNMITI/RESIC
20 CONTINUE

555 RETULRN
END
SLCROLTIME EL(Y WL

PLRPCSE: L(OPPLTE TrE EAPUNENTIAL INTEGRAL
TEIS RCOTINE [5 ACCULRATE TU ThE EluHnTHA PLACE

CESCRIFTION CF FARAMEIERS:
Y = ARGUMENT CGFf EAPONENTIAL INTEGRAL
pi =~ RESLLT VvALUE
ALX — RESLLTANT AUXILIARY VALUE

REFARKS:
¥ LI L7C (LT -L74) Mavy CAUSC UNDEKFLCe (UVERFLCw)
FCFE Y=0, THE RESLLT VALUE 15 SET TC -1.GETS

THIS REJLIRES NC CTHER ROJTINE

[2ksisinialisliziaisininiaizsinkakaXs

I¥PLICIT REAL*8 (A-+,C-2)
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vnSlatllo
VRSlsTzL
¥vn51873C
vnS1l8T40
ViaS1l8750Q
vnSléleno
vaSLlETTC
vaS18TEQ
VaEl87%0
Va$5186CC
vnS1861C
V3518820
vaS18832C
vn51884C
VRS1E6BSO
vkh5188¢Q
¥Ya318870
VhS1BBEC
ynS18860
VaS15900
¥n351891C
va5l890
yrnS1853C
VvnS1d940
¥aSLlBYEC
VnS169&C
va3las10
VRS1ESEC
¥nS139%0
¥a5190¢C
vaSLISUIC
vaS1l50zC
vaSlscacl
¥YaS19040
viS190E¢
¥ynS15Gel
VaS19070
VaS1SuEC
vmS19LSC
VaS1G1CC
vaSlsl1C

-vw319120

va51513C
VvaS1914l
vmn519150
vaS161¢Q
va5191170
Vvh31G1EC
vnS1515C
VhiLIS2uLl
vnS1l9210C
vnSl92:20
vn31522C
vinS1l924C
vaSl92sy



FILE: VnSCAPTD FORTRAMN A

c

L=,

IF i¥Y=1ad 2vlsl
CONTIMLE
$=1,6C/Y
AUA=]1,00 =§

E* {8 {5¢342377350DC)*5+2.C52156D00#542,7054790-11/4
£1e0725530C+5,71€54300) 9590494523900 1%5+2,59388800)*%5+2.7094%60~1)

Xyz=Y

NEWw JERSEY CDEPARTMENT GF TRANSPURTATICN - CNMS

IF (XY.GEe=1€60) ZIsALX*S®DEAPIXY)

$57 RETLRA
2 IF tY+3.) 6:6,3

({(S>

vnS51524C
vnSl5217C
VvaSlw2Es
Vn$1926¢C
VRS1$360
vaSledll
¥mS51932C
vnS1933C
Vin31944C
va§l93s0
VR3193¢C

3 AUXE(LLUIILT o 1224520 T8V~ 1aT663450=06)0Y42,626453C-5)%Y=2,3353750~4Vh519370

E)3Y41a664Ll560~302Y=1.04157€0=2)8Y45,5556820~218Y=2.5000010-10%Y

£46,955955 =]

la=1,075

IF (Y] 4,5%8+4%
4 CONTINUE

Z=(¥*aux=CLOGLDABS(Y))=5,T7721570~C1}

$98 RETLRN

[ [F (Y*Sa)} Bebs?

1 CONTINLE
ALXx=1,.,0C

E={14(5176245C=22Y+3,061C3TDA)#Y+3.24306501)14Y+2.2442340D2) 3Y
£+2a48665%T02) 7{ LY+ 3.SS5LELDUI*Y+#3.0935%4401)%Y+2,20361E01 )Y

L*laEC163102)
GC 10 %

8 ~CONTIMWLE
$=5.00/Y

ALAE] oDO0=S2{ {1S47.053E240=11253=742T700L50-1)%5-1.08065320)700L(S
682a5107500u*1012252701)25+45,92140500135~08.0068Tu200)%5-%5.72421060C)

S CONTINUE
Xya=Y

IF (XYsGEe=180) I=AUASLEXFIRAYL/Y

$59 RETLRM
END

-80-

¥nS163EC
Vn3l93%0
Vn3l94iy
¥hS1l941C
vnSl942d
vhS1l943C
VhS19440
VnSl545C
VaS5194¢0
vaSl94Q
Vu3il54tg
Vr3l9490
VeS165CC
vnSi95].
vihSl95z0
vnS51953¢
Va$l954c
YaSly5Se
¥yn3l95&C
Vvn31557u
YnS1S5EC
va$l95%94
¥yaSlSecC
¥Yu3l96lC
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