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I.

II.

Introduction.

TIP (a Theis, Interactive Program) is a user oriented interactive
program to evaluate the effect of one or more pumping/injection
wells on one or more observation wells. The user may change
various parameters to quickly see the effect of adding new pumping
wells, changing pumping rates, or altering aguifer
characteristics, ‘

The Theis equation is used to calculate drawdown based on time,
distance from pumping wells, rates of pumping, storage, and
transmissivity. The principle of superposition is used to deter-
mine drawdowns when pumping occurs at two or more wells.

TIP prompts the user for the storage coefficient, transmissivity,
time, name and location of pumping and observation wells, and
withdrawal or injection rates of the pumping wells. TIP then
calculates drawdown at all observation wells, displays the calcu-
lated drawdown, and allows the user to change any parameter and
recalculate drawdowns. :

It must be emphasised that the Theis equation applies to confined,
homogenous aquifers that are of constant thickness and infinite
areal extent, with all wells fully penetrating the aquifer,

Violating any of these assumptions diminishes the accuracy of the

calculated drawdowns. However, the simplicity of the Theis
equation makes its use advantageous in many situations..

Theory
The Theis equation is: _
_ . -
d = (Q/4=T) {e=x x-1 gx
u . .
. Where
d = drawdown
Q = pumping rate
T = transmissivity
X = variable of integration
u-=r2s/4Tt : N
r = distance from pumping well
8 = storage '
t = time
['s} .
Let: W(u) = [ ex x-1 ax-
u gy
Then: d = (0/4 7T} W(u)

A
W(u) is the well function and has been tabulated for various
values of u. TIP, however, evaluates the well function by



approximating the W{u) vs. u curve. This approximation is
valid for the range =174 €u{ 170; values of u outside this
range may cause €rrors. - :

The subroutine El evaluates the well function. It was copied
from a program written by Cleary and Ungs. ( Cleary, Robert W.
and Michael J. Ungs (1978). Report No. 78-WR-15, Water
Resources Program, Princeton University, Princeton, New Jersey.)

II1X. How to Use TIP

The user must first log onto the Department of Transportation's
CMS system and gain access to the files of the Groundwater

Resource Evaluation Section. See Agpendix A for the logon and-
access procedures.) Once the files have been accessed, simply

type TIP, followed by the return key. The program will then take
over. ' '

TIP will ask for a title for this session, information on the
pumping wells, information on the observation wells, and the
storage coefficient, transmissivity, and time. TIP will then
calculate drawdowns at all observation wells and display this
information. (Note: well names may consist of up to eight
characters. Also, if 2 or 3 numbers need to bhe entered on a
single line, separate the numbers by blanks. It is important to
read all questions the program asks and to answer accurately, a
wrong answer may result in nonsensical results.)

TIP next asks if this run should be saved. A 'v' or 'n' will
answer this question. If the run is saved, it will be written
onto the file TIP OUTPUT A.

TIP then asks if there are to be any changes. If no, the session
ends. If yes, TIP allows for entering new values of the storage
coefficient, transmissivity, and time. TIP also enables the user
to delete or add pumping :and observation wells, and to change
pumping rates. '

After some questions TIP prints out an extra question mark. This
can be ignored. If a mistake is made while entering some data
hitting the BREAK key will wipe out the entire line, allowing the
user to input it again in the correct form. See Appendix A for
the procedure to print out any runs saved, o

f
{



IV. A Sample Session

TIF

FI 6 DISK TIF OUTFUT A
LBAD TIF ¢ START NOMAF
EXECUTION BEGINS+ .«

THEIS INTERACTIVE FROGRAM

THIS FROGRAM ASSUMES THE AQUIFER IS CONFINED:
HOMOGENEOUSs OF CONSTANT THICKNESS» AND OF
INFINITE AREAL EXTENT. '

INFUT & TITLE» UF TO 80 CHARACTERS
EXAMFLE OF TIF '

HOW MANY FUMFING WELLS
7

2

WHAT IS NAME OF NEXT FUMFING WELL
HOME 1 )

WHAT ARE ITS X»Y CODRDINATEST
?
"3604 4700

WHAT IS ITS FUMFING(+) OR INJECTION(-) RATE? (GFM)
7

10,

WHAT I8 NAME OF NEXT FUMFING WELL

FACTORY

WHAT ARE ITS Xy»Y COOGRDINATEST

T o
"'1 00 [ 100 +

WHAT IS ITS FUMFING(+) OR INJECTION(-) RATET (GFM)
K4
250.

HOW MANY OESERVATION WELLST



T

3

WHAT IS NAME GOF NEXT OBSERVATION WELLT

0Bl :
WHAT ARE ITS X»Y COORDINATES?
? .

~200. 200,

WHAT IS NAME OF NEXT OBSERVATION WELLT?

DE2
WHAT ARE ITS XY COORDINATEST
? .

-400, 351.

. WHAT IS NAME OF NEXT ORSERVATION WELL?

HOME 2
WHAT ARE ITS X»Y COORDINATEST
?

. ""800 "2464

WHAT IS THE STORAGE COEFFICIENT?
7
o4‘ ' :
WHAT UNITS TO USE FOR TRANSMISSIVITY?

1 ¢ SQUARE FEET FER DAY

2 ¢ GALLONS FER DAY FER FOOT
(TYFE NUMBER OF FROFER UNITS)
T :

1 - .

WHAT IS THE TRANSMISSIVITY?T (SR FT/DAY)
%

300.

WHAT UNITS TO USE FOR TIME?
i 1 DAYS
2 1t MINUTES

(TYPE NUMERER OF FROFER UNITS)
7 )

1 o

AT WHAT TIME IS DRAWDOWN TO BE CALCULATED? {DAYS)

T ' :

] gk =S _ o o o

EXAMFLE OF TIF :

STORAGE = 0+40000E4+00 (CU FT/CU FT)
TRANSMISSIVITY = 0.30000E+03 (SR FT/DAY)

4=



TIME = 9.0000 (DAYS)

| | FUMFING WELLS
| NO. NAME X Y
|

1 HOME 1 =-360.0 470.0
2 FACTORY -100.90 100.0
OBSERVATION WELL DRAWNOWNS
NG . NAME X ' Y
2 OR2 ~400.0 351.0
3 HOME2 -B0.0 -246.,0

SAVE THIS RUNT (Y/N)

ANY CHANGES? (Y/N)
Y

CHANGE STORAGET (Y/N)
N :
CHANGE TRANSMISSIVITY? (Y/N)
N
~ CHANGE TIMET (Y/N)

N

ALTER ANY FUMFING PARQMETER?V(Y/N)

Y
DO YOU WANT TO DELETE A FUMFING WELL? (Y/N)
Y |
NO. NAME
1 HOME1
2 FACTORY

WHAT IS NUMBRER OF WELL TD DELETE?
P

1 o

DELETE ANOTHER FUMFING WELL? (Y/N)
"N

AN NEW FUMFING WELLST (Y/N)

RATE (GFM)
10.000
250,000

BRAWDOWN (FEET)
1.643

0.103

0.G00

St
{t



¥
HOW MANY WELLS TO ALD?
7 .

1

WHAT IS NAME OF NEXT NEW FUMFING WELLT
SCHOOL

WHAT ARE ITS X»Y CODRDINATES AND FUMFING RATE? (GFM)
? _

“2500 79. 1000

CHANGE ANY FUMPING RATES?T (Y/N)

Y .
WELL NO. NAME FUMFING RATE (GFM)
1 FACTORY 250.000
£ SCHOOL 100.000

HOW MANY RATES TO CHANGE?
1
WHAT IS NUMBER. OF WELL WHOSE RATE IS TO BE CHANGEDT
G : : ' '

1

WHAT IS NEW FUMFING RATET (GFM)
7

200.

: FUMFING WEILLLS =
NO. NAME _ X Y RATE (GFM)
1 FACTORY ~100.0 100.0 - 200.000
2 SCHOOL -250.0 7%9.0 100,000
SATISFIED WITH FUMFING WELLS?T (Y/N) '
Y

ALTER ANY OBSERVATION WELL FARAMETERS? (Y/N)

Y
DELETE AN OESERVATION WELLT? (Y/N)
y |
- | OBSERVATION WELLS | =
NO. ™™ NAME X Y - '
1 OE1 ~200,0 © 200,0
2 DE2 -400.0 351.,0 -
3 HOME2 -80.0 ~246.,0 "

WHAT IS NUMBER OF OBSERVATION WELL TO DELETE?
7 - |

3



DELETE ANOTHER ORSERVATION WELL? (Y/N)
N : '

ADD AN OBRSERVATION WELL? (Y/N)

Y

HOW MANY OBSERVATION WELLS TO AODT
T

2

WHAT IS NAME OF NEW OBSERVATION WELL?
DR3 o

WHAT ARE X»Y COORDINATES OF THIS WELLT
'?

-642 + "‘5 +

WHAT IS NAME OF NEW OBSERVATION WEILL?
OE4

WHAT ARE X»Y COORDINATES OF THIS WELLT
7 .

37 2964,
DBSERVATION WELLS
NO. NAME X ' Y
1 DE1 ' -200.0 200.0
2 OEz? ~400,0 351.0
3 OR3 ~642,0 ~5.0
4 OR4 37.0 296.,0

SATISFIED WITH OBSERVATION WELLST (Y/N).
Y .

EXAMFLE OF TIF

STORABE = 0.40000E+00 (CU FT/CU FT)
TRANSMISSIVITY =  0.30000E403 (SQ FT/DAY)
TIME = 5.0000 (DAYS)
FUMFING WELLS
NO, - NAME X Y
i .. FACTORY -100.,0 100.0
277  SCHOoOL ~250.0 7940
OESERVATION WELL DRAWLOWNS
NO. NAME X Y
1 (5}:3] ' -200,0 : 200.0
2 OR2 ' ~400 0 351.0
3 OE3 . =442,0 ~5.0
4

OF4 37.0 296.0

RATE (GFM)
200,800
100.000

- B
DRAWDOWN (FEET)
24200 '
0.001
0.000
0.049



SAVE THIS RUNT (Y/N)

ANY CHANGES? (Y/N)
Y

CHANGE STORAGET (Y/N)
N-liii'ilﬁil"ﬁ.'a‘E TRANSHISSIVITY? (Y/N)
NCHANGE TIMET (Y/N)

:UHAT IS5 NEW TIME®? (DAYS)

10.
ALTER ANY FUMFING FARAMETERT (Y/N)

N

ALTER ANY OBSERVATION WELL PARAMETERS? (Y/N)
N

EXAMFLE OF TIF

STORAGE = 0.40000E+00 (CU FT/CU FT)
TRANSMISSIVITY = 0.30000E+03 (8SQ FT/DAY)
TIME = 10,0000 (DAYS)
FUMPING WELLS _
NO. NAME X Y RATE (GPM)
1 .. FACTORY -100.,0 100.0 200,000
2 SCHOOL -250.0 79.0 100,000
OESERVATION WELL DRAWDOWNS L e
NO. - NAME X Y DRAWDOWN (FEET)
1 1) :3 IR -200,0 200.0 6+528 '
2 OB2 ~400,0 351.0 0,061
3 OB3 -642.0 5,0 0,004
4 0B4 37.0 296.,0 0.582



SAVE THIS RUNT (Y/N)

ANY CHANGEST (Y/N)
N

ANY RUNS SAVEL ARE IN THE FILE ‘TIF DUTFUT A’

T TIF OUTFUT A
1

EXAMFLE OF TIF

STORAGE = 0+40000E4+00 (CU FT/CU FT)

TRANSMISSIVITY = 0.30000E+03 (SR FT/DIAY)
TIME = S5.0000 (DAYS)
PUMFING WELLS
NO, NAME X Y RATE (GFM)
1 .. HOMEL ~3460.0 470.0 10,000
2

FACTORY ~-100.0 100.0 250,000

| ,  OBRSERVATION WELL DRAWDOWNS )
NO., NAME - X Y DRAWODWN (FEET)
1 OR1 ' —200.0¢ 200.0 - 1.643



z UB:E o —400.0 351.0 . 0.103
3 HOMEZ -B0.0 ~246,0 0,000

EXAMFLE OF TIF

STORAGE = 0,40000E+00 (CU FT/CU FT)
TRANSMISSIVITY =  0.30000E+03 (SQ@ FT/DAY)
TIME = : 5.0000 (DAYS)
: ' FUMFING WELLS _
NOD. - NAME X Y . RATE (GFM)
) 1 FACTORY ~100.0 100.0 200,000
( 2 SCHOOL -250,0 79.0 100,000
_ ORSERVATION WELL LRAWDOWNS
{ ND. NAME ' X Y DRAWDOWN (FEET)
1 OR1 © ~200.0 200.,0 2.200
2 OR2 -400,0 351.0 0.001
: 4 BE4 37.0 296.0 0.049
1 ' _
¢
EXAMFLE OF TIF
{
( STORAGE = 0.40000E+00 (CU FT/CU FT)
TRANSMISSIVITY =  0.30000E4+03 (SQ FT/DAY)
TIME = 10,0000 (DAYS)
( : FUMFING WELLS
ND . NAME X Y RATE (GPM)
( 1 FACTORY ~100.0 100.0 200.000.
: 2 SCHODL -250.0 7.0 100,000
( OESERVATION WELL DRAWDOWNS
‘ NO. NAME X Y DRAWDOWN (FEET)
1 OR1 -200.0 200.0 6.528
( 2 - DR2 -400.0 351.0 0,061
4 T OB4 37.0 296.0 0.582
(
RS
=
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APPENDIX A

Logon, Access and Printing Procedures

These procedures are specific to the DECWRITER hard copy terminal.
Procedures for the videoterminals differ very slightly.

I.

II1,

III.

Logon Procedures

l.
2.

6.

Access
1.
2,
3.

or

Turn printer on,

Push
DATA

Hit
VM/3
If i
Hit

The
and

The
and

The
the

Proc

Type

Type

Type

the TALK button on the phoﬁe and dial either 2-7816

2-7817. After the high pitch tone starts, push the

button on the phone and hang up.

the RETURN key. The computer should respond with
70 ONLINE. If this doesn't happen, repeat step 2.
t does, type LOGON, followed by vour computer ID.
the return key.

computer will ask for your password. Type thigs in
return,

computer will ask for the budget code, job number,
TSAP code. Enter these and return.

computer should type some header information. Hit
return key. Logon procedure is now finished.

edures
LINK DEPSPSRV 191 196 RR (return)
ACC 196 B/A ' {return)

COPY TIP * B TIP = A

Note: Step 3 actually copies the TIP files from the"
DEPSPSRV account onto your account's files. 1If
this is not desired, neglect step 3. But if step 3
is successfully accomplished, the access procedure
need not be done again.

Printing Procedure (to be performed after running TIP)

1,

2,

Type
This

Type
This

ey
LT

T TIP OUTPUT A,
will print the output file at the terminal.

PRINT TIP QUTPUT A. - -

will cause the file to be printed on lined computer

”

w]f-



paper at the Department of Transportation. The output
will then be routed to the appropriate location if prior
arrangements have been made.

JH/5:fmm

;
/
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Appendix B: Sample Logon and Access

A LOGON DEFGRUTR

A

ENTER FASSWORDS

BERBREBE

ENTER RUDGET 'CODEs JOB NO. AND TSAF CODEs
THE FORMAT IS -

BER NNNNNNN C

A IFF 89813550 F Q1

LOGON AT 14:56:48 GMT TUESDAY 01/19/82
% VALID JOENUMEER/BUDGETCODRE %
IFOE R2 CMS (FUTB105) 10/25/81

A LINK DEFSPSRY 191 196 RR
ENTER REAI FASSWORDS

4 BEBRREBS
Ry

A ACC 196 B/A
B (196) R/0
K.

-13-



oF Appendix C: Listing of Program

-

TIF

A THEIS DRAWDOWN, INTERACTIVE PROGRAM

WRITTEN SEFTEMEERy 1981 BY JEFFREY L. HOFFMAN

NEW JERSEY DEFARTMENT OF ENVIRONMENTAL FROTECTION
DIVISION OF WaTER RESOURCES i
BUREALU OF GROUNDWATER MANAGEMENT

oo oaont - ¢

—
14

™
£
£ THIS FROGRAM SOLVES THE THEIS EQUATION.
- TIF ASSUMES THE ARUFER 16 HOMOGENEDUS: CONFINED, OF CONGBTANT
THICKNESS: AND OF INFINITE AREAL EXTENT. :
e IT ASSUMES SUFERFOSITION DEBCRIRES DRABINWN PATTERNS CREATER
o WHEN TWD OR MORE WELLS ARE FUMPED. . ' -
C TIF IS USER ORITENTEDR AND INTERACTIVE.
C 1T ASKS THE USER FOR aALL INFUT DATA.
C
c UNITS ON INFUT DATAL
c STORAGE CURTC FEET FER CURIT FEET :
e THANSMISSIVITY ! SQUARE FEET FER DAY OR GALLONG PER DaY PER FOOT
» TIMES: DAaYsS O MINUTES '
(™ FUMFING RATES! GALLONE FER MINUTE
C :
[
G .
REALY8 TRUNIT(2)s TMUNIT (2D
REALX4 OXY(50»2) s FXY (502 y DRAW(F0) vy FRATE (2750
REAL¥S ONAME(S0) y PNAME(Z2E) » TITLE (10D
INTEGERYZ YNs YNy TRINDy TMIND
COMMON ZRLOCKL/ ONAME rFNAME s OXY s PXY s DRAWs FRATE
COMMON /BLOCK2/ NFsNO
COMMON ZRLOCK3/ STORE s TRANy TIME TRANS» TIMES
COMMON /BLOCK4/ TITLEyTRUNIT, TMUNIT
COMMON /BLOCKS/Z TRINDOyTMIND
) ODATA Y/Z/Y 7 /sN/'N"/
C:

it

Call DESCRE : =
Call READIN '
CallL COMFUT :
cALL RESULT - -
GO TO 20 :

10 CALL NEWFRM

CALL FUFDAT

CaLL OUFDAT

CALL COMPUT

-14-



CalLlL RESULT
20 WRITE (5,101
READ (5,800 YN
IF (YNJEQ.Y) GO TO 10
WRITE (5y102)

101 FORMAT (//7/71Xs " ANY CHANGES? (Y/N)Y )
102 FORMAT (///5XsANY RUNS SAVEL ARE IN THE FILE *‘TIF QUTRUT &%)
800 FORMAT (Al) '

[
o9 STOF
END

SURBROUTINE DESCRE
C
C NESCRIBE THE FPROGRAM
C

WRITE (Ss12

WRITE (5s2)

WRITE (%5+3:
C

1 FORMAT (///7/725Xy ' THEIS INTERACTIVE FROGRAM?)

2 FORMAT (//”Xv’IHIE FROGRAM ASSUMES THE AQGLIFER IS CONFINELs
&/2Xy ‘HOMOGENEOUS, OF CONSTONT THICKNESS: AND OF 7y -
£/2Xs *INFINITE AREAL EXTENT, ") '

3 FORMAT (///) '

C

999  RETURN

ENID
SURRODUTINE READIN

C READ IN DATA

REALXE TRUNIT(2) y TMONIT(2)
REALXB TRIAsTRIBy TRZ2A» TR2Ey TMLA» TH1Es TM2As THOR
REAL¥4 OXY(5052) yFXY(2552) yDRAW(E0) s FRATE (25)
REALKE ONAME (50) s FNAME (25) » TITLE(16)
- INTEGERK2 YNy YNy TRINI TMIND
DATA Y/ 'Y’ /yN/ N/
IATA TRIAZ (SR FT/B‘/sTRIE/AY) ey
DATA TR2A/‘(GAL/BAY /s TRIB/ ' /ETY 7/
DATA TMIAZ (DAYSY /s TMIE/' ‘/
DATA TM2A/' (MINUTES’/,TM2B/7) 1y
COMMON /BLOCKL1/ ONAME r PRAME » OXY s FXY s DRAW s FRATE
v COMMON /BLOCK2/ NFyNO =
COMMON /RLOCK3/ STORE s TRAN TIHE;TRAN$;TIML$
COMMON /ELOCKA4/ TITLE, TRUNIT, THUNIT
COMMON /BLOCKS/ TRINDy TMIND = - -
C . .
C—=-TITLE '
WRITE (5,104)
REAL (5,802) (TITLE(I)»I=1y10)

T



LE=—=FUMFING WELLS

10

WRITE (Ss101)
READ (Ss%) NF
0 10 I=1¢NF
WRITE (55102)
READIl (5801 PNAME(I)
WRITE (Z103) .
READ (S5+%) FXY(Irl)rFXY({!?)
WRITE (S5»107)
READ (SeX) FRQTh(I}
CONTINUE

C-—~~0BSERVATION WELLS

20

WRITE (Sr1035)
READ (SrXx) NO
L0 20 I=1+sND
WRITE (5+3106)
READl (5»801) ONAME{I)
WRITE (5:103)
REAT (SeX) OXY(Irl)sOXY(Tr2)
CONTINUE

L ARAMETERS

60

102
103

104

105

101

WRITE (521100
READ (9% STORE
WRITE (S5¢120)
REALD (GeX) TRIND

IF CCTRINDLLT.1)LOR. CTRINDLGT.29) GO TO 9

IF (TRINOLER.1) TRUNIT(1)=TR1A
IF (TRINDLEQ.1) TRUNIT(2)=TRI1E
IF (TRINDLER.2) TRUNIT(1)=TR2A
IF (TRINDWFR.2) TRUNIT(2)=TR2E
WRITE (Se111) TRUNIT '

READ (59%) TRANS

TREN=TRANS

IF (TRINDNEQ.Z) TRAN=TRAN/7.48

WRITE (S»121)
READ (SeX) THMIND

IF (CTHMINDLLT 1), Dﬁ.(TMIND GT;B)) (i fU &0

IF (TMINDOLEQ.LY TMUNIT(L)=THMiA
IF (THINDLEQ.1) TMUNIT(Z)=THMIR
IF (TMINDGLEG.2) TMUNIT(1)=THM2A
IF (TMIND.EQ
WRITE (Sr112) TMUNIT
READ (SeX) TIMES
TIME=TIMES

IF (TMIND.EQ.2) TIME=TIME/1440

CFORMAT (/1Xs "HOW MANY FUMPING

+2) THMUNTIT(2)=TM2ER

*

WELLS )

-

FORMAT (/1Xy "WHAT I8 NAME OF NEXT PUMPING WELL’)

FORMAT. (1Xs ‘WHAT ARE ITS X»Y COORDINATES? )

FORMAT (/71X “INFUT A TITLEY
FORMAT (/71X 7HDW MANY DRBERUA

=16-

UF TGO BO CHARALTERS-

TION WELLET’)

)]



106 FORMAT (/1Xy WHAT IS NAME OF NEXT OBSERVATION WELLT )
107 FORMAT (1Xy “WHAT IS ITS FUMFING(+) OR INJECTION(-) RATE? (GFM) ‘)
1190 FORMAT (//1X» “WHAT IS THE STORAGE COEFFICIENT?’)
111 FORMAT (1Xy‘WHAT IS THE TRANSMIGSIVITY? ‘»2X»2A8)
112 FORMAT (1Xy’AT WHAT TIME IS DRAWDOWN TO RE CALCULATED? ‘:2%s208)
120 FORMAT (1Xy‘WHAT UNITS TO USE FOR TRANSMISSIVITY?
/73Xy ’1 ¢ SQUARE FEET FER DAY’y
/09Xy ’2 U GALLONS FER DAY FER FOOT’»
Z1X» {TYFE NUMRER OF FROFER UNITS)‘)
121 FORMAT (1Xy "WHAT UNITS TO USE FOR TIME?’,
/SXr’l + DAYS'»
F3Xe 2} MINUTES
FIXe ! (TYFE NUMBER OF FROFER UNITS) )
801 FORMAT (A8)
802 FORMAT (10A8)

o R0 0o

20 96 o

P99 RETURN
END
SUBRROUTINE COMFUT

COMFUTE DRAWDOWNS ACCORDING TO THEIS FORMULA

o050

REALXE FNAME(25) y ONAME (50) stivEL

REALX4 FXY(28G+2) sOXY (50 2) s FRATE (25) s DIRAW(S
COMMON /RBILOCK1/ UNQMLrFNAHk:DXY!%XY:DhﬁHrPhATL
COMMON /BLOCK2/ NFeNO :

COMMON /BLOCK3/ STORE » TRANy TIME

FI=3,14159
00 10 I=1,ND
10 DRAW(II=0,0
0 100 II=1yNF
XW=FXY(IIsd)
YW=FXY(IIe2)
QW=192.51%FRATECII)
00 90 JJ=1+¢ND
DIST2=(OXY(JJr1)=XWI%%2 4+ (OXY(JJdr2)=YWI%XD
U=DIST2XSTORE/ (4 . XTRANXT IME}
CALL E1C(UsEY) _
DRAW (I =DIRAK(JY) + QUXEU/ (4 XFIXTRAN)
90 CONTINUE
100 CONTINUE
c .
999 RETURN
= END .
SUBROUTINE NEWFRM

B I‘.IJ"

c
c ALTER FARAMETERS
C

f

REALXE TRUNIT(2) s TMUNIT(2)»TITLE(LO)
INTEGERX2 YNrYsNy TRIND, TMIND

-17=



c

DATA Y/Y /2 N/'N"/

COMMON /BLOCK3/ STORE:TRANTIME TRANG» TIME$
COMMON - Z/BLOCK4/ TITLEs TRUNITs TMUNIT

COMMON /EBLOCKS/ TRINDyTMIND '

C-==CHANGE STORAGE

WRITE (5+101)

READ (5.800) YN

IF (YNLNE.Y) GO TO 90
WRITE (S5s¢102)

READ (S¢%) STORE

C---tHﬁNhr TRANSMISSIVITY

.20

WRITE (5y103)

REAT (5»800) YN

IF (YNJ.NE.Y) GO TO 30

WRITE (S»104) TRUNIT

READ (Ss%k) TRANS

TRAN=TRANS

IF (TRINDGLWEQ.2Y TRAN=TRAN/7 .48

C—=—-CHANGE TIME

30

1ol
o2
103
104
1O
166
BOO
C -
@oy

R
-l

WRITE (591085)

READ (5¢800) YN

IF (YN.NE.Y) GO TO 999
WRITE (%y106) TMUNIT
READ (SeX) TIMES

 TIME=TIMES

IF (TMINDLEQR.2) TIME=TIME/1440.

FORMAT (//1Xs CHANGE STURAGET (Y/N) ")
FORMAT (1X» “WHAT I8 NEW STORAGE. VALUET )
FORMAT (1Xs  CHANGE TRANSMISSIVITY?T (YXN)’)

FORMAT (1Xy "WHAT I8 NEW TRANSMISSIVITY? ‘s2Xs2A8)

FORMAT C(1Xy *CHANGE TIME? (Y/N)7)
FORMAT (1Xs "WHAT IS NEW TIME? »2X,2A8)
FORMAT (A1)

RETURN
ENTI |
SUBROUTINE PUFDAT

UFDATE THE FUMFING WELLS

INTEGER¥Z YNyYsN
REALXEB FNAME (25) » ONAME (S0
REALX4 FXY(25,2) yOXY (S50 22y PRATE(28) y DRAW(E0)

COMMON /RLODCKL/ GNAﬁEyPNhMErOXYrFXY;HRthFhGTE
COMMON " /RLOCKZ/ NF«NO
DATA YZ7/Y /sN/N"/

WRITE (5s115)
REAIl (5,800) YN

-i8-
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IF (YNL.ER.N) RETURN
L--~LELETE FUMFPING WELLS
5 WRITE (%»100)
READN (5800) YN
IF (YNLNE.Y)Y GO TO 15
? WRITE (5803
WRITE (S5¢801) (IsFNAME(I)sI=1sNF)
WRITE (5+102)
REAL (Syxk) U
NE=NF-1
IF (J.GT.NFY GD 70 11
00 10 I=JeNRP
J=T41
FNAME () =FNAME (1)
FXY(Ledd=PXY(Jr1)
FAXY (Lo 2)=PXY ($e2)
FRATECI Y=FRATE (.1}
10 COMTINUE
L1 WRITE (5103)
READ (5,800 YN
IF (YNLEQ.Y) GO 10 9
C-——all NEW FUMFING WELLS
185 WRITE (%5»104)
READ (5800) YN
IF (YN.NE.Y?» GD TO 3¢
CWRITE (59105) )
READ (Sy%) NFATD
ng 20 I=1leNFaAlD
JENPETD
WRITE (S5r104)
READ (5eB02) FNAME ()
WRITE (59107
REAL (Zex) PXY 1o PXY {2y FRATE (D)
20 CONTINUE
NP =NP+NFATID
C——-CHANGE PUMPFING RATES
: 30 WRITE (H+108)
REATT (5.800) YN
IF (YN.NE.Y) GO T0Q 40
WRITE (5+804)
WRITE (5805 (IyPNAMEC(I) »FRATEC(I 2 s I=1yNF)
WRITE (52109
READ (Syx) L)
0o 3% I=1y.JJ
: WRITE (5y110)
S REATT (S5¢X) II
WRITE (Sel1il)
READ (Ssk) FRATE(II)D
35 CONTINUE
Cr—=UFDATED FUMPING VALUES
40 WRITE (5.806)
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WRITE (5,807) (IsPNAMECI) o PXY (I 1)y PXY(Is2) s FRATE(I) v I= 1;NI)
WRITE (5112}

READ (58002 YN

IF (YN.EQ.N) GD TO 5

100 FORMAT (//1Xy’II0 YOU WANT TO DELETE & FUMPING WELL? (Y/N) ‘)
102  FORMAT (/1Xy ‘WHAT IS NUMBER OF WELL TQ DELETE??)
103 FORMAT (1Xs/DELETE ANOTHER FPUMMING WELL? CY/N)’)
104  FORMAT (//71Xy7ADD NEW FUMFING WELLS? (Y/N)’)
103 FORMAT (1Xy HOW MANY WELLS TD ADDT’)
106 FORMAT (/1Xr/WHAT IS NAME OF NEXT NEW FUMFING WELL?’)
107 FORMAT (1Xy ‘'WHAT ARE ITS X»Y COORDINATES AND PUMFING RATE? (GFM)’)
108  FORMAT (//1Xy’CHANGE ANY PUMFING RATEST (Y/N)’)
109 FORMAT (1Xs “HOW MANY RATES TO CHANGET’) :
110 FORMAT (/71Xy/WHAT IS NUMEBER OF WELL WHOSE RATE 15 TO BE CHANGED? )
111 FORMAT (1IXy“WHAT IS NEW FUMFING RATET (GFM) ‘) '
112 FORMAT (IXs ‘SATISFIED WITH PUMFING WELLS? (Y/N)*)
115 FORMAT (/71X»/ALTER ﬁNY FUMFING F&hﬁMFTER? (Y’N)’)
800 FORMAT (Al)
801 FORMAT (2X»IR2r5XsA8)
802  FORMAT (A8)
803 FORMAT (2Xy "NO. 74Xy NABME ) '
804 FORMAT (1Xy "WELL NO.‘$35Xs “NAME y5Xr ‘FUMFING RATE (GFM)Y )
BOU  FORMAT (8X»I2s8X1A8y4XyF1I0Q.3) '
804 FORMAT (/20Xy "PUMPING NELLS'y/QXr’ND.’!EX?’NAMEEy14XF’X’ 15X 7Y "y
' &1OX9’RﬁTE (GFMY ) ’ '
BO7 FORMAT (2XsI20X0A8y2XsF10.1vSXsFI10.1s5XsF LG, -3

@Y RETURN
ENT
SURROUTINE OUPDAT

&
C UFDATE THE OBSERVATION WELLS

INTEGERX2 YNy YN

REAL¥E OHNAME (50 s FNAME (25)

REAL%4 OXY{(E0»2) s PXY (25 2) s DIRAW (S0 y PRATE (25
LATA Y/ Y /eN/N Y/

COMMON /RLOCK1/ DNAME » FNAME yOXY s FXY s DRAW Y FRATE
COMMON /BLOCK2/ NFyND

WRITE (Sy101)
READ (5:800) YN
COIF (YNLJERGN) RETURN _
Cn—-LFLErL OBRSERVATION WELLS - o
1077 WRITE (5,102) ' : N
READ (5:800) YN - w
19 IF (YNJ.NE.Y) GO TO 30 S
CWRITE (5:805%) ' _
WRITE (S5804) {(IsONAMECT Y v OXYCIr 1) sOXY (T y23 5 E=1 s ND)
WRITE (55103) '
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READ (Syd) NIEL
NO=NO-1
IF (NIDEL.GT.NO)Y GO TO 25
00 20 Y=NLEL s N
J=1+1
ONAME (I)=0NAME (1)
OXYCI»1)=0XY(Jr1)
DXY(Iy2)=0XY{(Jr2)
20 CONTINUE
25 HRITE (5¢104)
READ (5800 YN
IF (YNL.EQ.Y) GO TG 19
C—=-All ORSERVATION WELLS
30 WRITE (5:10%)
REALI (5+800) YN
IF (YN.NE.Y) GO TO 40
WRITE (591069
READ (SvX) Naoh
00 3% I=1syNALD
J=NO+T
WRITE (5+107)
RiEAD (5810 ONAME(J)
WRITE (S108) :
READ (Syxy OXY{de1DdpOXY (S92
25 CONTINUE
NO=NO+HNADD
C-—=UFRaTED OBRSERVATION WELLS
40 WRITE (580352 :
WIRITE (5y80&) (IONAME(IY»OXY (Tl OXY (T2 9 I=1yNOD
WEKITE (551093
READ (5800 YN _
IF (YNLEQ.N)Y GO TO 10

101 FORMAT (//71iX» ALTER ANY OBSERVATION WELL FARAMETERST (Y/N)7)
102 FORMAT (/1Xs'DELETE AN OBSERVATION WELL? (Y/N) ')

103 FORMAT (/1Xy ‘WHAT I8 NUMBER OF ORSERVATION WELL TO DELETE?”)
104 FORMAT (1Xs 'DELETE ANOTHER OBSERVATION WELLT (Y/N)7)

10%  FORMAT (/1Xre/ALD AN OBSERVATION WELLT (Y/N) )

106 FORMAT Xy HOW- MANY - OBSERVATION- WELLS--TO--ARDP oo
107 FORMAT (/1Xy/WHAT 18 NAME OF NEW OBSERVATION WELLT’)

1068 FORMAT (1Xs: WHAT ARE X Y COORDINATES OF THIS WELLT")

109 FORMAT (/1Xy'SATISFIED WITH ORBRSERVATION WELLST (Y/N)')

800 FORMAT (A12

805 FORMAT (/20Xs  OBSERVATION WELLS ¢ /22Xy "NO. 723X "NAME » 14X "X 5 10X 7

&Y ) _

B0&™ FORMAT (2XsI2sSXvABr2XyF10.195X»F10.1) - i

810 FORMAT (AS) :

999  RETURN : e
ENI . _ : - .

SUBRDUTINE RESULT

~21-



C

C

Lol ITE

FRINT OUT

REAL XS
REALX8
REAL %4
COMMON
COMMON
COMMON
COMMON

RESULTS

TRUNIT(2) s TMUNIT(2)

ONAME (50) s FNAME(2T) » TITLE(10)

DXY (D02 2) s FXY (25 2) s DRAWCS0 Y s FRATE(25)
ZBLOCK1/ ONAME » PNAME » DXY o FXY s DRAW s FRATE
ZRILOCKZ2/ NF o ND

ZBLOCK3/ STOREs TRAN» TIME» TRAN®G» TIMES
ZBLOCK4/ TITLEs TRUNITy THUNIT

INTEGERX2 YNsYsN
AT YZ'Y /e N//N/

WRITE
WRITE
WRITE
WRITE
WRITE
WRITE

RESULTS DN SCREEN

(55801) (TITLECI)»I=l,10)
(52101 STOREs TRANS s TRUNET » TIMES » TMUNIT

(5102 _
(G5y103) (TePNAMECI) o FXY (I o L)y FXY (I 2) s PRATEC(I) s L=l o M
(5v104)

(55103) (IsONAMEC(IY sOXY (I ol s OXY(Tp2) v IRAWCT Y » T=1 o NOD

C C-——HARDCOPY RESULTS

C

160
101

WRTTE

(59 108

" REAL (EH800) YN

IF (YN
WRCETE
Wi TE
WRITE
CWRITE
WRITE
WRETE
WRITE

fNEELY) GO TR 799
(551007 : :
(428010 (TITLE(I)»Imlel()

A&H5y101L) STORE» TRAMNSG » TRUMIT s TIMES » TMUNITT

(&He102) ' :
{(H2103) (TePNAMECI) o FPEY (Lo ) e PXY (T s 21 e PRATEC(T Y s Yol o BIE 2
(& 104)

Ched03) (TrONAMECT) s DXY (Tl ) yOXY (o2 e DRAWCL ) » Tl o MO

FORMAT (Tip’17)

FORMS&T (/7 : )
E/0X s "HTORAGE = frEL2. e 2Ky T (CU FTACL FT)Y s

S B/GX CTRANSMISSIVITY =  /HEL12.5y2Xy2A8y

102

103

104
103
800
801

°99

B/GXKy T

I = TeF12 42X 208D

FORMAT (/20X "PUMPING NELLS’?JEX:’ND.’rSXr’NﬁHE’;iEXy’X’plﬂxp’Y’yi
ROXy ‘KATE (GFM) ) o
FORMAT (2XeI295XvABs2XFl0O.1+8XyF10.1»8XsF10.3)

FORMAT

(/20X "ORSERVATION WELL DRAMBDUNS’;/EX?’ND¢’vEXg’HﬁME;Q13Xr

/X 214X Y 210Xy "BRAWDOWN (FEETY ")

_ FORMAT
 FORMAT
—FORMAT

RETURN

CEND

SUBROUTINE E1(Y»Z)

(//7/0%s “SAVE THIS RUNT (Y/N)’)
(A1} '

(/1% 10A8) : o e

SUBRDOUTINE E1
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SOoDoO000000000n0

(3.2 A

FURFOSE?! COMFUTE THE EXFONENTIAL INTEGRAL

fHIS ROUTINE IS ACCURATE TO THE EIGHTH FLACE

DESCRIFTION OF PARAMETERS!
Y - ARGUMENT OF EXFONENTIAL INTEGRAL
Z - RESULT VALUE
AUX  ~ RESULTANT AUXILIARY VaAlLUE

REMARKS 3
Y GT 170 (LT —-174) MAY CAUSE UNDERFLOW (QUERFLOW?
FOR Y=0y THE RESULT VALUE I8 SET TO ~1.0E73

[ ]
THIS REQUIRES ND OTHER ROUTINE
IMPLLICIT REALXE (A-HyD~Z)
IF (Y=1+3 2¢1s1
CONTINUE

Gl N0SY

AUX=1.00 -8

EX( (B3, 37735800 %E+2. 052158600 %E+2.7094790-1) /(L ((BX

1. 0725530045, 71694300 ¥S+6 . P4T23FN0IKG+2, GPIHBBRO) KEH2 . 709496 0-15

XYY
IF (XY GE:~1&60) Z=AUXXSROEXF (XY)
RETURN .
2 TF (Y+3.) &erbye3
3 AUX= (7 1224520-7%Y -1 . 7648345 -A AV 412, FR8B4330-0) kY -2 335379 ]
EIRYH+1.86864156D-3)KY~1 . 041576022 kY15, 3ET4LBRN-20 %Y -2, G000G1I-1 3k
E49.9999990~1 '
Z=—1 1075
IF (Y) 4:59+4
4 CONTINUE
2 (YRAUL-TLOG(DARS(Y) ) =5 772157001
b RETURN .
& IF (Y+9.) Be8s7
7 CONTINUE
- AalX=1 .10 _
2-{ (({(S5,1762450-2XY+3, 081037001 %Y +3+243L4T01LIRYH2. 244234032 %Y
E42.ARG69T7D2Y /7 (Y43, 99516100 XY 43, 89394401 2%Y+2. 26331801 &Y
C&+H1.80783702)
i GO TO 9
8 w CONTINUE <i
£=9.D0O/SY _ -
AUX=1 . DO~8XK(( (547 . 65982401 ) %E-7,2710150-1)0%E~1, 0BOSPING A (({E
&*2.518750D0+1.122927D1)*S+5.921405D0)*S“Soééé?ﬁﬁﬂ@)éﬁ”?e?E4Eléﬂ@3
? CONTINUE . :

XYY
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IF (XY.GE.—léO) Z=AUXKDEXF (XY) /Y

RETURN
END
EOF $

-2



