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This paper presents three FORTRAN IV computer,p~og.r~s «esigneijrto 

calculate tracer recoveries from chemical anaJyses of soluf10ns recovered . ., 

during inject10n-backflow testing. A detailed descHpt1()ri'ofthe'calculat~:o~s .. 

is presented by Capuano (1983) 1n a companion paper. The computer code for 

each of these programs is listed in Appendices 83-1 through 83-3. 

INJECT calculates tracer concentrations vs. time, total mass of tracer, 

total volume of solution, average injection concentration, and fraction of 

injectate in each sample. Input data required1ncludes the concentration of . 

tracer 1n each sample, reported as mg/l, and the sample col1ectlontime, 

relative to the start of each test. 

REJECT uses the results of volume and mass calculations from INJECT to 

produce plots of mixing curves and the mass of tracer injected and recovered 

with respect to solution volume injected or backflowed. BORE, on the other 
• 

hand, uses the same data from INJECT to calculate total tracer recoveries, 

well bore recoveries and injection volumes backflowed. 
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Program INJECT 
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C PROGRAM INJlCT.FTN ~EV3 3/23/b3 UV REGINA M 
c 

c 

DIMENSION TITLE(16).TNAME(3,25),UNIT(3.25).SNUM(lOO).CONC(100,25), 
*RTIMEjlOO).RTI(100)'RME(lOO).IIOAT(4).IIRUN(.).CI~J(25),CBG(2S), 
*FRATl(lOO) . 

C INITILIZE 
CALL KTYP('DATA FILE=@@') 
RE~G(1,lOOO)CIIUATCI),I=1,4) 
CALL 'KTYPC tRUNFILE=@Qj') 
READ (l, 1000 ) (IIRUN (l) ,I =1, '+) 

C 

1=16 
CALL 6~NR£O(9,IIOAT,I) 
CALLOPNREO(S,IIRUN,I) 
CALL OPNNEW(10,'INJOUTt,6) 
IOAT=9 
IR.UN=8 
IOUT=lO 

C~ E.""o. ,OAJ .. ~:J:-J.kE2...~> .' ., 
'·REAO'(tOAJ;':1::000")'C TITLE C I) ,1=1,16) 

30 

REAOCIOAT.I005)NSAM,NELE,INJ 
DO 501=1.NELE 
iF(lNJ.EG.J)GO TO 30 
REAO(IDAT.l002)CTNAME(J,I),J=1,3),CUNIT(J.I),J=1,3) 
GO. ,TO ".0 
CONTINUE READ( 10 AT, 100'3) (TN'A HE C J. J) • J=l .3) , (UN 1 T (J, I ) • J = I, 3) • C 1 NJ CI ) • CB G (J) 

'10 
50 

C 

CON .. T INUE 
CONTINUE 

C 

C 
C 

READ SAMPLE NAME AND CONC. 
D0100.I=I.NSAM 
REAOHOAT. 101 0) SNUM (.1 ) 

RE~P(10ATtl020)(CONCCI,J),J=I,NELE) 
100 CONT:Jt,{UE 

READ T~~E (HOURS.MIN) ~NO RATE (GAL/MIN) 
READCIOAT,1030)RTFAC 
DO 1·03 l=I,NSAM 
READ(IDAT.1035)RTIM£(I),FRATECI) 

103 
C 

C'ONT INUE . 

C CONVERT HOURS.MIN TO HOUHS 
00 105 I=l,NSAM 
RTI(I)=AINT(RTI~E(I» 

105 
.C 

RME(I')~RTIMt(I)-RTI'I) 
R ';"E·tli~R";E( f) j ~ 60 
RTIMECI)=RME(I)+RTI(I) 
CONTINUE 

RELATIVE TI~E BY FACTOR 
GO TO 110 

C NORMALIZE (CORRECT) 
lFCRTFAC.EG.O) 
RT=AINT(RTFAC) 
RM=RTFAC-RT 
RM=RH/ .. 60 

:"'RTF AC=R M+R T 



1 

'l 

). 

.' 

) 

) 

J 

;:~ 
~ 

) 

115 
110 

C 

~O. 115 I =1. NSAt~ 
RTIME(I)=RTIME(})+RTFAC 
CONTl~UE 

CONTINUE 

C SUbR TO PLOT CONC VS Tl~E 

C 
REAOCIRUN,1040)JPCT,JPCTl,JPCTS 
IFeJPCT.EQ.O) GO TO 120 
CALL PLT CTNAMl.UNIT,NSAM,CONC,HTIME,TITLE,IRUN) 

120 CONTINUE 
C SUBkOUTINE TO PLOT LOG CONC.VS lOG TIME 
C 

If (JPCTL.EQ.O) GO TO 130 . 
CALLPl~LG (TNAME,UNIT,NSAM,CONC,RTIME,TliLE,IRQN) - • 

130 CONTINU[, 
C SUBR TO PLOT lOG CONC. VS TIME 

IF CJPCTS.£Q.O) GO TO 140 . 
CALL PLTS 1TNAM[,UNIT.NSAM,CONC,RTIME,TITlE~lRUN) 

140 CONTINUE 
CCALcuCATEAVERAGE' INJECTION CONCENTRAT'ION hlEI GHTEOAVERAGE)ANP 
C MASS Of ELEMENT INJECT£O ok 8ACKFlOWEO 
C 

.READ (IRUN,1040) ICINJ,IAREA 
If (ICINJ.EQ.O) GO TO 150 
CALL AVERAG(CONC.RTIHE.IRUN,IOUT,NSAM,TNAME,UNIT,TITlE) 

150 CONTINUE 
If CIAREA.EQ.O) GO TO 160 
CALL AREACCONC.RTIME,FRATE.IRUN,IOUT,CINJ,CBG,NSAH, 

* ·SNUM,INJ,TITLt,TNAM£,UNIT) 
160 CONTiNUE 

C .• 
C FORMAT STATEMENTS 

1000 FORMAT(16A4) 
1002 FORMAT(2(3A~» 

C 

1003 FORMATe2(3A4).2EI0.0) 
lUQ5 FORMAT(3IS) 
1010 FORMATCA4) 
1020 FORMAT(7EI0.0) 
1030 FORMATCEIO.O) 
1035 FORMAT(2EIO.O) 
10'+0 FORMATC:>I5) 

C IJRAP UP 
CALL CLOSEF(9) 
CALL ClOSEF(8) 
CALL ClOSEF (10) 
CAll EXIT 
END 
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:C*·**·* ~*.~*** •• ** •• w.******.********SUBROUTINE PLl 

C 
C 
C 
C 

SUBROTINE PL1(R[V 1) 
PLOT INITILI~ATO~ FOR PROGRAM INJECTJ.FTN 

SUBROUTINE PLT(T~A~[.~NIT.NSA~,CO~C.RTI~E.TITLE,l~UN) 
01 MENS ION JE. U: C 2~) , PY M If\:' 25) , PAL Y( ~ 5) • f';) Y ( 25) , Y< 100 ) ,X ( 100) t 

*X:T(3h,YT'(4), Tt~A"'E(.),25) ,CONe (1 00 ,25) tRT HIt: (100) t 

.fI;TL;E(16 hUNIT Lh25), GT (6) 
"OATkXT1'TIME (HOURS)'/' 

O'A;r,f",YT I'CONCENTRA T ION'! 

Hl=,3· 
M2;::4 
.' " .:' 

tl2~,:::,~77 
I~Y=O·' 
Nx,::i2 
NX=13 

;j. cSZ=.05 '.' ,CA,tL.' KTYP('INPut PLOT ui:VICf.:: l=T~CTRONICS, 2=5TATOS. '+=FINALiilQ)') 

, '":;"<"''''~'''<i!f/''''''' ?:~.c,~~;~L(~,:t~'-};RE:V . ',' 1):': '.' !':>~t""rR:E·~~J:l:~(~I'RUN;I'305lNEP. ~3 .AL~ .XM I N ,ox 
-, .REAO(IRUN~131~)(JELE(I),1=1,NEP) 

.. R(A~O(I RUN, 1315 )CPY MIN C 1 ), I = 1. NEF) 

':'J' :: .. : . 
. RE.AO (iRUN, 1315) (PAL Y (1) t I=1.~E P) 

REioURUN,1315) (POYU ).I=l,~lEP) 
;~,~ . ~._ .'. oO:.:·{3-'15 -K=l~tNEP 

'''\ ".,i "j :::~j'f(E,:( K ) 
~j 'YH:IN:=PY H 1 N ( K) 

ALY=PALYCK) 

~,.",. 

v·~~ .. ,·;: 

"'!to ·1 

J 

. OY=POY·( K) 

00:3001=1,3 
300 ~TJt)=TNAHE(I,J) 

'DO :S'O'21 = 1 t 3 
30'2 ,S-TC'!'t3) =UN,IT ( I, J) 

N=O', 
DO. 3'"20. I = 1 , N SAM 

·'IF··'('-C'ONcn.J).EQ.IE6) GO TO 320 

N=N+,l 
X ( N )=R T 1 HE ( I) 

320 

Y(N)=CONC(I,J) 
CONTINUE 

A"LXX=ALX+2 
ALYY=ALY+3 

.ALYYV=ALY+2.3 
C PLOT CONC. VS TIME 
C 

CAC~;OPNPlT(IDEV,AlXXtALVY) 
'ffCt'·~c6RftC'(o. 0 ~ 0.0. A LXX. AL yY) 
CALL'SYMBOL(e5.ALYYV.O.3,TITL:::(1),O,25) 
CALL~~LOT(1e091.0,-3) 

.' C"A 'Ca.;;:L IN t (H 1 ., H 2 ,M 2 2 • M :5, IY t X • Y • N tXT • N X , V T , NY, A LX, A L Y , 

*,XMIN,YMIN,OX,DV,GT.CSZ) 

CAl,L" C.LOSEP 
IF (IOEY.EG.1) READ(I;1301)IA~~ 

315 CONTINUE 
1300 FORMAT(IS) 
i301FOlfMAT (Al> 



) 

"} 

) 

) 

:) 
"" 

) 

) 

} 

J 

C 
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1.305 
1310 
1.315 
120 

FORMAT(2I5,3F10.0) 
FORMAT (lOI5) 
FORt'lAT(7f10.0) 
CONT1NUE. 

WRITE SAMPLE DATA 
RETURN 
E.ND 
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C .................... _ •••• * ......... * •••••••••••••••• SlJ9ROUTl 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

.C 
C 
C 
C 
C 
C 
C 

subroutine LI~l (Rev 3) 

Purpose: 

L1NE IS A CONVERSION OF SlJBROTINE XYLINE 
XYLIN is used to ~reate a linear-linear plot. 

Usage: 

CAL L LIN E (tti 1 , M 2 • H 22 • H 3. I Y' X •. Y t N. X T • N X , Y·1 , N Y ,~ 
.. ALX,ALY~XMIN~YM1N~DX,DY,GT,CSZJ 

Description ot Parameters: (All Input) 

M1 

M2 

M22 

M3 

IY 
X 
Y 
N 
Xl 
NX 
YT 
NY 
ALX 
ALY 
XMIN 
YMIN 
OX 
DY 
GT 
CSZ 

= (L.I.) Mode One = 0 Plot Data Trace Only 
= 1 Pl.ot Data and Y Axis 
= 2 Plot X Axis and Tic Harks 
= 3 Plot Data and all Axies and Tic Har~s 
= (L.I.) Mode Two = O'Through 126 Plot Symbol 
= SYMBOL FOR LESS THAN DETECTION LIMIT V·AlUES 

= 0 THRO~H 128 PLOT $YMBOL 
= SYMBOL FOR LINE TO CONNECT POINTS 
= -1 Plot Continuous Line 
= -2 - - - - - -
= -3 -- -- -- --= -It -
= -5 --- --- ---
= -6 -
= -7 
= -6 
= -9 ----- -----
= -10 --
= (L.I.) Y Axis Location 
= (F.P.) Linear X Data Array 
= (F.P.) Linear Y, Data Array 
= (L.I.) Number of Points (Data) 
= (A-N.) X Title Array 
= (L.I.) Num~er of Characters in X Title 
= (A-N.) Y Title Array = (L.I.) Number of Characters in Y Title 
= (FoP.) X Axi~ Le~gth'1n Inches 
= (F.P.) Y Axis Length i~' Inches 
= (FoP.) Minimum X Value on Plot 
= lFeP.) Minimum Y Value on Plot 
= (FGP.) Units/Inch on X Axis 
= (F.P.) Units/Inch on Y A~1s 
= (A-N.) Graoh Title Array 
= (F.P.) Symbol Chdracter or Dash Size 

Subroutine Variables! 
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c 

Uash S~lection Number 
= (f.P.) X Value in Inches 
= (f.P.) Y ValJe in lnches 

C Subroutines -or .. ·unctions ~eCfuired: (Library Name in Brackets) 
c 
c 
C 
C 
C 
C 
C 
C 
C 
C 
C 
c 
t 
c 
c 
·c: 
C 

AX I S (lJl!PL T ) 
lABS (F TtJ> 
PLTDSH (UUPLT) 
SE TuSH (UUPL T) 
SYf-lBOL (uUPLT) 
TICPLT (UUPLT) 
TSTPNT (UUPLT) 

References: 

Revised from XYLI~P by 
John WAtwood CRev 1 April 1980·) 

Revised from UUPLT.XYLIN by 
Regina Capuano - Harch 1983 

c •• ~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••••••••••• 
c 

SUBROUTINE LIN[(M1,~2,M22tM3tI~.XtY.NtXT.NXtYT,NYtALX. 
* ALY,XHI~,YHINtDXtDy,GTtCSZ) 

DIMENSION X(1),Y(1),XT(1),YTCI),GTC6) 
C 
C-----If HI Equals 2 ~lot the X Axis Only 
C 

IFCMl .EG. 2) GO TO 200 
C 
C-----If M2 is Out of Symbol Range Plot Line 
C 

IF«M2 .LTe 0) .OR. eM2 .GT. 128» GO TO 100 
C 
C---~~Plot Individual Data Points 
C 

c 
c 
c 
c 

50 

10 

IFeN .LT. 1) GO TO 200 
DO 10 I=I,N 

XX = eXCI> - XMIN) I DX 
IF (iCI).LL.O) 00 TO 5D 
YY = (yO) - YMIN) I DY 

Check to See it xx and YY are 
Jithin Plot Range 

CALL TSTPNT(K,XX,yy,ALX,ALY) 
IF(K .Ew. l} GO T0 10 
CALL SYMBOL(XX,YY.CSZ,H2,0.O,-1) 
GO TO 10 
YO) = ABScYCI» 
YY = (YCI)-YMIN) I DY 
CALL TSTPNT(KfX~9YYtAlXtAlY) 
IF (K.EQol) GG TO 10 
CALL SYM80l(XX,YY,CSZ,M22,O.O,-1) 

CONTINUE. 
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c 
C-----Plot Connecting line Graph 
C 

100 CONTINUE 
IF CM3.CE·.0) GO TO 200 
IFC~ .IT. 2) GO TO 200 
MM = IAoSCM.3) 
XX = (XCI) - XHIN) I OX 
YY = CABS(Y(1» - YMIN) I UY 
CALL SETOSH(XX,Vy,CSZ,MM,AlA,AlY) 
00 120 I=2,N . 

XX = (XCI) - XMIN)·J )X 
YY = (ABSelCI» - YMI~) I ~y 
CALL PLTOSH(XX.VY) 

120 CONTINUE 
200 CONTINUE 

C 
C-----11 Ml Equals 0 Do ~ot Plot Axies 
c 

IFChl.EG. 0) RETU~N 
c 
C-----Plot Axies, Tic Marks, and Titles 
C 

. XX = IY * (-0.7) 
CAll AXIS(XX,O.O,VT,NV,Aly,90.0,VMIN,OY> 

C 
C-----If Ml Equals 1 00 Not Plot X Axis 
C 

IF(M1 .EG. 1) RETURN 
300 CONTINUE 

CALL AXISCO.O,O.O,XT,-NA,ALX,O.O,XMIN,OX) 
C C-----Plot Tic Marks at Inch Intervals at Right and Top of Plot 
C 

CAll TICPlTCALXtl.O,ALy,1.0) 
C 
C-----Plot Graph Title 
C 

XX = -0.5 
YY = ALY + 0.7 
CAll SYMBOl(XX,YY,O.2,Gl(1),O.0.24) 

400 CONTINUE· 
RETURN 
END 

C 
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t**** •• *·*****·*******·***********·*****SUBR~UTINE 
C 
C SUBROTINE PLTLG(rEV 3) 
C PLOT INITILIlATO~ FO~ PROGRAM INJECT.FTN 
C FOR PLOTTING lOG CONClNTRATION VS LO& TIME 

C SUBROUTINE PLTLv(TNAME.UNIT,NSAM,CONC,KTIME,TITLE,IRUN) 
DIMENSIOh J~LE(~~).FYSIR(2~),PALY(25)'N~CY(25)'l(lOO)~X(100)' 
*XT(~)'Yl(5)tTNAKl(3.25).UNIT(3'25),CONC(100t25)'RTIME(100), 
*TITlE(16),GT<6) 

DATA Xl/'LOG TIME (HOURS)'I 
DAT~ YT/'L06 CONCENTRATION" 
Ml=3 
M2=4 
M22=11 
IY=O 
NX=16 
NY=11 
NG='+ 
.C~l=.05 C~ll KTYP('INPUT PLOT DEVICE: l=TECTRONlts~ 2=S~ATOS, ~=FINAl~~~) 
READ <1, * >I DEV 
READ(IRUN,1305)~EP.M3,AlX,XSTR,~CX 

. R£Au(IRUN,1310)(JElL(I),1=1,N~P) 
READ(IRUN,1315) (PYSTR(I),I=l.NEP) 
READ(IRUN,1315)(PAlY(I),I=I,NEP) 
READ(IRUN,1320)(NNCY(I),I=l,NEP) 
DO 315 K=l,NEP 
J=JELE(K) 
YSTR=PYSTR(!t,) 
AlY=PALY(K) 
NCY=NNCY(K) 
00 300 I=lt~ 

SOD GT(I)=TNAME(I,J) 
DO 302 1=1,3 

302 GT(I+3):.UNIT(I,J) 
1'1=0 
00 320 1=1, r~SAM 
IF (CONC(I,J).Eb.1E6) GO TO 320 
N=N+l 
X ( N ) =R T H1E ( ! ) 
Y ( N ) = C 0 r~ C· ( I ,J ) 

320 CONTINUE 
ALXX=ALX+2 
ALyy=AlY+3 
ALYYY=ALY+2.3 

C PLOT LOG CONC.VS LOG TIME 
C 

CALL OPNPlT(IDlV,ALXX,ALYY) 
CALL CORTIC(O.O.O.O,ALXX,ALYY) 
CALL SYMBOL(a5,ALyyy,Oe3,TITlE(1),0.25) 
CAll PlOT(1.0,1.O,-3) 
CALL lINLG(M19N~'M22,M3,IY.X'Y'N'XT'NX'YT.Ny,ALX,ALYt 

~ XSTR,YSTR,~C~,NCYtGT9CSZ) 
CALL CLOSEP 
IF (ID£V.Eu.l) REAu(1,1301)IANS 

315 CONTINUE 
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C 
C 

1300 
1301 
130S 
1310 
1315 
1320 
120 

FORHAT(lS) 
FORHAT<A1) 
FORHAT(2IS,2FIO.O,IS) 
FORHAT( lOIS) 
FORHAT(7FIO.O) 
FOR MA T ( 711 0 ) 
CONTINUE 

'wRfTESAHPLE 
. RElljR'N . 

DATA 

E~~f 

,. ';~:';';~:g<r~' 
.;i~~~4iA~ 

j ~~~~!i~~t~§~iJE£~: 

• ~I~-!-",,,,-~ 

', . 

' . .;,' ~ 

; . 

• _ •• 0:. .... 0 ...... 
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) 

c 
c 
C 
C 
C 
C 
C 

) " c 
C 
C 
C 
C 

) 

.. c. . 
)i. ~ :C.: 
, .. '.C·lo.: 

. ··:.C~Lii_ . 
-).;., c 
',' C 

~. ~.." . 

): g 
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Subroutine LINLG (Rev 3) 

Purpose: 

LINLG IS A CONVlRSION OF SUBROUTINE XVLOG 
XVLOG is used to create a. log-log plot. 

Usage; 

CALL LINLG(MI,M2,H22,M3.Iy,X,y,N,XT.NX,VT,NY,ALX,ALY, 
XS TR ~YSTR"NCX,NCY ,G T ,CSZ, . * 

Des c.r1 p t ion. of Paramete rs :(A II . Input' 

MI = (L.I.) Mode One 

.. 
M2 

2P loot .. XAi"·s. "andT'" r k s 
= . 3 .e.l~~ ... Da'~a. ,a.i:ld. alt ~.xJes and = (L.I.) Hode_ Two 
= 

= 
= 
= 
= 
= 

o Through 128 ,Plot Symbol 
SYMBOL 'FOR LESS THAN VALUES 
n-:"TH:ROififH"'i~8':-PCOT'SY";-BOL" , 
o. NO··l~l·N'E. Pl;t':.:r~T£D . 
-i:~f>l'0{:':C'ont1:ntib'us L" ne' 

.. ..-1.. ' ..• '_"".. • ........ _ .. : •••• 

-2 - - ~-

-3 -- --
~./L.-: . 

= -5 ~-- --- --- ---
=-6 - -, , -
. ~7. 

= -8 
= -9 ----- -----
= -10 ,--

IY = (L.I.) Y Axis Location 
X = (F.P.) Linear X Data Array 
Y = (F.P.' L1n~arY Data Array 
'N : (L.I.) Number of Points <Data) 
XT = (A=N.) X Title Array 

Tic Marks 

~X = (L.I.) Number of Characters in X Title 
YT = (A-N.) Y Title Array: 

;,,' C .. , .... , .. ', .. ,.:.->, ... 
"-;":~"'.':'t I .•• _ 

~Y = ·lL.I.) Number of Cha~acters in V Title 
, 'Al= X\ .. :;~":;'~ffi.;~~;r'";x: A)(t~: ... J,;-"e~o.ttt'~1. n '.1 n'Sh~s _~: ... _,. __ " 

ALY = (F.P.) Y Axis Length in Inches C 
C 
C 
C 
C 

·c 
c 
c 

XSTR = (F.P.) Power of 10 Starting Point on X Axis 
.VSTR - .. (F:.F!.~},;.P.'>.wer .01 .. 1,0 .. St.~rt~n.g ... ~o~nt on Y Axis 
N C X .' = '( t. I .-) . N u m b e r of Log' C Y c l e s on X A )( i s 
N·CY :: -(leI .. ') Numoer of LogC-ycles .on Y Axis 
GT =' 3'A";'N·.-).,.G rap'H Ti t~e.;~ .. A .. r:.r,ay . '.' 
CSZ = (F.P.) Symool Character or Dash Size 

.' ... , .. c; '," ~. . ~u .. br o,.,_u.t i n ~ .\ ... ~ r. i a b l e ~. : . . . ,." C 

i}i!lt'~~,t~;:!~::',;::, .:Y" , , .... ; -.f 

.. ~i·: .. . 
•• " .... :. ..... _~ ........ 1., ". 



.) 
~ " '. ~ 

" 

-J' C 
C 

) C 
C 
C 

) C 
.' C 

C ., C 
".~ ~. 

C 
C 

::) C 
'. C 

.~ 

:1)~> 

MM 
XSCALE 
XX 
YSCALE 
yy 

= 
= 
= 
= 
= 

(F.P.) 
(F.P.) 
(F.P.) 

'." : :,::.y;~:~~~,~,~~/~~~·;:th~~~~:;~-~, 
o ash S e l ~;~'ti~~t~t'-m b e r 
Inches per Cycle on X Axis 
X V~lue in Inches 
Inches per Cycle on Y Axis 
Y Value in Inches 

Subroutines or functions Required: (Library Name in drackets) 
-. 

lABS (FTN) 
LGAXIS' (UUPLT) 

'PL TDSH (uUP.LI) 
SCXYLL (uUPLT) 
SETDSH (UUPLT) 

,.~Y.HB9L' (UUPLT) 
T ICPLT coUPtT) 
TSTPNT COUpLT) 

XYLIN. BY" . 
: ~AP~ANO .( R~.vtJ~ARCH -l:?8".3J_ 

...... " ........................ --........... ~ .................... . 
'l'..."..;,c~~,oj,- ... , .• ,. ,. ." . . .', --'" -..' ., -.' . ..-:. -. -., .. .. -,-. ,... ,.- .. - ...... ,-" . . . 

J;l,NE __ LIN LG (H 1, M2, M22,"3 ,·1 Y.,X, y, N,."Xr·,-NX·, YT,NY, Ai)(,",AlY t 
~~;'!3:;~,lIi~~,~';z ::; - . - XSTR. ,.YS.~.R, NCX t.NCY".G T ,·¢·.~~~t_: . ,-'-

NS1·ON X(1),Y(1),XT(1),YT(1),GTC1)-

x Ax.,is Only 

2) GO TO 300 

and '(SCALE 

ALE = ALX I NCX 
J"" CA'LE' ': A L'y I NCY 

. . .~~~,J;iJ:;;!I"'P~~ of Symbo l Range P lot Line Plot 
-:) 

J 
... -

-=: 

~ . 

I'" 

XF«M2 .LT. 0) .OR. (M2 .~T. 128» GO TO 100 

Change X ind Y t~ lnch~s then 
Check to See i·t XX and YY are 
Wi~hin Plot'Range 

CALL SCXYLL(X(I),Y(I),XSCAL(,XSTR,YSCALE,YSTR,XX,YY) 
( . CALL TSTPNT(K,XX,yy,ALX,ALY) 

-J'~:;·-·-. .'?;::~P7'~'>C>IF (·K·,'::i:EQ. 1) GO 'TO 10 ... 

{~:£i~,,~~ .. ~.:"~~~~)~,:::.;:: "',::~ ;:~; ~. . -', :.. ,- ' .... t-I 
. ',- ) .. 

'._ ""'~"~':;"'.~ .. ,' .•..• _ ............. \', ::'; 'r'O,., _~.", _ . .:"._ . 
. .. -

:-.' . 



) 50 

CALL SYMBOL(XX,yy,CS2,M2,O.O,-1) 
GO TO 10 
YCI>=A8S(y(1» 
CALL SCXYLLCXC!),y(!),XSCAL£,XSTR,YSCALE,YSTR,XX,yy) 
C_ALL TSTPNTCK,XX,yy,ALX,ALY) 
IFCK.EG.l) GO TC 10 
CALL SYMBOL(XX.VY,CSl,M22,O.O,-1) 

.10,CONTINU£ 'c .... , ',-,~ ':::,~.~'~-.'- w,' .'. 

} ·{~ti~ii~~:,conn.ct1ng Line Graph 
lOO:;C·O.NTINUE 
,·::<'iF c:C.M3 ~ GE. 0 ) GO TO ~ 0 0 

..... ' LT. 2) GO TO 2-00 
~(YLL C X ( 1) ~'Y'C 1) , XSCALE, XSTR, Y StALE, Y STR. XX t Y Y) 

['I··:P.'.""I.",~",,,&S( M2) .. 
HJXX,YY~CSZ,MM,ALX,~LY) 

·1.=2,N 
'SCXYLLCX(I),Y(l),XSCALE.XSTR,YSCALE~YSTR,XX,yy) . 

Not Plot Axies 

~~,:~;: .i'i:c'k'··Ha·r'k s', and Ti t les 
.... ~~.~ ... ~:~~~ .. ,~.; ~."~ ... '~~:-: '}~,'! . 
IY· * (-0.7) 

L LGA'XI S (XX, 0.0, YT • NY, AL Y, 90.0, Y S TR. NCY) 

• ~df]\:fV;f~t;qU~t'SCDONotP lot X A x is 

•.... ·-~..;,,;tf.\.(i:H·L .E Q.. 1) RETURN 
8 ?2r:,;·:;;:.n~~;Pf;~y£~j:~tflft ... ".""''-' . 

"1.;1<":':' ·::.;~:~'j~~;,;C.A'I~l· LGAX I S ( 0.0',0.0 ,X T ,.';"NX ,ALX ., 0.0, X STR. NCX) 
: ~:':4;' ; e"',~ Jo';'?;;; ~:-~~.~~ .. ~: .;' " '. 

".' .':::'~t~?::~fl:d·t 'Tic":'Ha-rks a't Log Cycles iliRight arid' Top of Plot 

::!\. 
;~ 

.'~.;i.; .,~A'.h:L 
C 
C-----Plot 
C 

C 

TJ~PLT(ALX,XSCALE,ALY,YSCALE) 

Graph Title 

, .. '.-.~. 
.', " 

'"f .~ 

"'·i·:, ... ·~ . 

" ;,' 



, 
:> 

) 

C •••••••••• ·····························SUBROUTINE 

SUBROTINE PLTS(REV 3) 
PLOT INITILIZATO~ FOR PROGRAM INJECT.FTN 
FOR PLOTTING LOG CONCENTRATION VS TIME 

PLTS 

1 

C 
C 
C 
C 
C SUBROUTINE PLT~(TNAME,UNIT,NSAM,CONC'RTIME'TITLE'IRUN) 

DIM~N$ION4ELE(2S)'PYSTRC25)'PALYC2S)'PYNCY(25)'YCIOO)'XCIOO), 
.XT(3),YTCS),TNAME(3,2S),UNITC3,25),CONCCIOO,2S),RTIME(100), 

.) 

) 

~ II 

·TITLE(6),GTC6) 
DATA XT/'lIME CHOURS)'I 
DATA YT/'LOG CONCENTRATION" 
Ml=3 ' 
H2=lf 
H22=77 
M3=1 
I Y:::O .... 
NX=12 
NY=17 

/;!.':'" ;.~~~'J05' r' 
.~.::;, .e-!' J • . CAU~ KTYPC~INPUT PLOT DEVICE: l=TECTRONICS,' 2=STATOS, If=FINALaa') 

• ".l' • 

. RE::~;O q. ,* )JP~;V. . . . . 
'READCIRUN,130S)NlP,M33,ALX,XHIN,OX 
RtADCIRUN,1310)(JELECI),I=l,NEP) 

.. )""O,"-~~~~g~~:m~lmmg! i;i!~~~~1 
: .':' RE.AO.'(IRUN,t'31S) (PYNCYO ),:t='l,NEP) 

., 
oJ 

:0.0", ~:t;~:K.=i1~EP . 
J=JELECK) 
YSTR=PYSTRCK) 
ALY=PALYCK) 

.. ~{N¢Y:;P·'YNCy.·( K) 
00 ";3 O~O,.~:·I=f, 3 

~O 0 G r C.lJ::::T..N~AHE. C ~,J ~ 
.~' 00 302_1=1~3 
•. 302 GT(I~3)~UNITCI,~) 

:' . ~ 

320 

N=O .. 
00 320 l=l,NSAM 
IF (CONCCI,J).EQ.IE6) GO TO 320 
N=N.+1 
X (N) =RTlf1E (1 ) 

Y(N)=CONC(I,J) 
CqNTI~UE 

ALXX=ALX+2 
ALY'Y=AL Y+3 

. ·k·; ... ·. '~!'::>:~.,L::Y Y:'(= ~J,;:Xf.~:~: ~:~~. " 
1J;': C PLOT CONC. VS TIME 

C 
CALL OPNPLTCiOEV,ALXX,AlYY) 
C AU:' ':;C 0 R TIC (0 ~ 0'; o. i)~' AL.:X X ~ A LY Y> 
CAL~ .SYMBOLC.S,ALyyy,0.3,TITLE(1),O,2St 

" .. ;, .. ~CA~L7 .:P·L:OT Cl ;. 0,1.'0,:-3) . ' .' . 3
1

., CALL SEM(Ml,M2iH22tM3,M33,IY,X,V,N,XT,NX,YT,Ny,ALX,ALY, 

i~':' v' 

, .1. .. XHIN,YSTR.OXtYNCY,GT,CSZ) 
.'; . f: .. _ . .... .CALl ClOSEP 

H~I~~~~)~'1;~~~:~tE.~,; ~i READ 11 ; 13011 I A N S ',', 



) 

) 

) 

:) 

.:) 

. },,' 
... ~. 

C 
C 

315 
1300 
1301 
1305 
1310 
1315 
120 

CONTINUE 
FORMAT(IS) 
FORMATCAl) 
FORMATC2I5.3F10.0) 
FORMAT( 1015) 
FORMAT(7F10.0) 
CONTINUE 

~RITE SAMPLE DATA 
RETURN 
END 

"' ,- : ... ~' . 

) ~::~~.~,,;:~;~.,."--
.\~~ ", 

•••• '.;!' -.. " ~~ . 

• 11; 
" .. "':~ ... -.......... --.. -., 

. !" • 

) 

~ 
.. ~.~ 

. , . '. 

• -t°r ".-

., 

. - ""' ... ~ .... J. 
~. .~-:-i: .•.. _-" .. 

.' '\" <1-" 

/::t~:i\t;;].,~ " . ' 
" 

., 

... ~:. '.' .. 

-= '.- ~. 



) 

,,), ' . .... 
" C***********************************************************SEM 

,). 
" 

.:"\ 
.:;, 

'C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

.C 
,I. •• ~ "-~'~Q-~:j;.~ . .-} . ".': 
.~.., . C>;··:~ 

:j':' .~ 
;C 

;!IJI/.' .' .·C·f -
.:'-1 C 

C 

.:) ,: '~ 
C...i_ 
C 
C 
C 

,) .. ~ 
C 
t ;). 
C 

.·C: 
~ ·C'" 
V.;: . C. 

-:;}, :;-, 

)' 

.) 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

subroutine SEH (Rev 3) 

Purpose: 
SEH IS A CONVERSON OF SUBROUTINE XYSEM 

XYSEM is used to create a semi-log plot. 

Usage,: 

CAL~ S~K(HltM~tM?2tH3tM33'IYtXtYtN'XT'NXtYTtNY'AL~,ALYt 
* . XSTR,YSTR,XNCX,YNCY,GT,CSZ) 

'Oescrip~J_Qn,:·'.o..~ ... Parallle~er~: .(All IflPut) 

HI = (L.I.) Hode' One 
." =. " 0 Plot O.at.a Trace Only 

" ... ':":;; ,::",~,~~!,C';"~.:,,?,,~;.-,,:,;:..,.,, ,-' '~~"i'~:P,lb:F: Oa"tl":a~n~d 'Y . 'A'x 1's ... -

r 

'-2' Plot X·.Axis and Tic Harks 
_ :3 Pl6t O~ta and all Axies and Tic Harks 

H2 ...... (L:~f.·) -Hode Tw'o' ... ,. . 
o Through 128 Plot Symbol 

H22 . =SYHBOL·FOR~tESS T~AN DCTECTION VALUES 
·.H3·s.:-.-.:-··:PL:Or ·'CINE-:)'p···c.oNJit.ci·· POINTS 

_,.. _, ;.-: .Q·~O .L I N.E PLOTJEO 
..... - . -1' P'lot·:Conti!lu<?~s .Line 

= -2 - - - - - -
= -3 -- -- -- --
= -it -

= -5 ---. --- ---

-8 --
-~ ----- -----

= -10 --= (L.I.) Hode'Thre e 
= 0 Log Axis is Horizontal X AxiS 
= 1 Log Axis is Vertical Y Axis 

}y = (L.i.) Y' Axis Location 
X = (feP.) linear X Data Array 
y = (F.P.) Linear Y Data Array 
N = :(L.I.)· Number of points'(Oata) 

M3 

XT = lA-N~). X Title Array 
"~~NX ,.:,··.='···:(L .... re'F;>N'umb·er .. of:~:Ch·aracters~in xTi t le 
.~ ............. _.: . ...;... •.. : .......... ..; ...• ..;. ... !'t .... +........ . _ ... ~ ..... 'J;.~.:~.,,":. ... '.' 'l ••...• "- ' 

YT = (A-N.)Y Title Array 
NY = (leI.' Number of Characters in Y Title 
ALX = (F~P.~XAxisLength in Inches 
AL'Y = (FeP~~i\~Y 'Ax:1s:te'o'gth'''1n:lnches 
XSTR = (F.?) Power of 10 st~rttng Point on X Axis 
,.~_ ._. .. .. :· .. or. Minimum X Va.loe on Plot 
YSTR = (F.P.) Power ~f 10 siariing point on Y Axis 

or Minimum Y Value on Plot 
XNCX = (F.Po) Number of Log Cycles on X Axis 

" .. "C' ... 

l:.:;.i:~.'- ·,'~:~:Jr;'··.~l,-::.:--" 
. .• ' ..... -_ .... _ .. - -,.- -0 r .. Un fts/I nc h~on ')('A)( ; s· . 

,; .. :~. '. 

l·· ,' .. ':' 
!.. : 

, "', ".;. t ... " ;. ' ......... -. ; ... ~ - .' .... ' • 

,,,; :: 

.' ...... -



) 

YNCY = (F.P.) Numoer of Log Cycles on 
or Units/Inch on Y Axis 

= (A-N.) Graph Title Array 

Y Axis 

) 

c 
C 
C 
C 
C 

GT 
CSZ = (f.P.) Symbol :haracter or Uash Size 

) 

) 

. ) 

C 
C 
C 
C 
C 
C 
C 
C 
C 

Subroutine Variables: 

MM :. (L.I.) 
NCX :. (L.I.) 
NCY :. (L.I.) 
XSCALE :. (F.P.) 
XX = (F.P.) 
YSCALE = (F.P.) 
YY = (F.P.) 

Dash Selection Number 
Integerized Value of XNCX 
Integerized Value of YNCY 
Inches per Cycle on X Axis 
X Value in Inches 
Inches per Cycle on Y Axis 
Y Value in Inches 

.) .~ Subroutines or Functions Required: (Library Nam~ in Bracket$) 

;-;.C.· 

'j. C 

;a~!~·' 
:f;,t C 

~'J~t.··c. . , ~, c·· 

AXIS (UUPLT) 
lABS (FTN) 
LGAXIS. (UUPLT) 
'P'i.:itfsA· (uu:pCf,' 
SCXYLL WUPLT) 
SETDSH (UUPLT) 
SYMBOL (UUPLT) 
TICPLT (UUPLT) 
TSTPNT ~UUPLT) 

;" ~ .l':'~';~C'~·~ w'~::1 - . 

) i'~r;C '. Ref e rences : 
!~~.~ : .. ~C~ ~: ':" 

,",. C Revised from XYLINP by 
"~". . C John IJ Atwood (Rev 1 April 1980) 

C flEYISEO FROM XYSEM,BY 

:);~:L": ,;,' REGNA M ,CAPUANO (REV 1 MARCH 1983) , " " ' 

'e:~1"'{V"""""""""""""""'"'''''''''''''''''''''''''''''''''''''''' · 
SUB~OUTINE SEM(Ml,M2,M22,M3,M33'Iy,X,y,N'XT,NX,YT~Ny,ALX,ALY' 

• XSTR,YSTR,XNCX,YNCy,GT,CSZ) 
DIM~N~IO~ X(I),Y(I),XT(I),YT(I),GT(I) 

.:,' 
~ 

. C 
C=~---lf HI Equat~ 2 Plot x Ax; s Only 

C 
IF(MI .EQ. 2) GO TO 200 

t .. ~. 

XSCALE ~nd YSCALE 

NCX = XNCX + 0,,5 
I fJ X.N C X ... L. T.. O ... 0) N C X 
~CY'~ YNCY • 0~5 
IF(YNC~.LT. O.O)NeY 
XSCA~E. = ALX / XNCX' 
IF(H3 .NE. 0) XSCALE 
YSCALE = ALY / YNCY 

~ . '. IFCM3 .. EQ .. 0) YSCALE. 
~ :.! c;, ~::,' .. ',- '". 

;:' ~~;;::~~rf.~~~i!: " ~. ' ,," , 

= 
= 

= 
:; 

XNCX -
YNCY -

1.0 

1.0 

0.5 

0.5 

, . 

. ."': 



.) 

) 

:":\ 
".;J 

.) 
~ : 

"J -.: 

{) 

.) :. 

.~ 

.~ 

a,· 

C-----If M2 is Out of Symool Ra~ge Plot Line Plot 
C IF(CM2 .LT. 0) .OR. (M2 .GT. 128» GO TO 100 

c 
C-----Plot Individual Points 
C 

C 
C 
C 
C 
C 
C 
C 

IF(N .LT. 1) GO TO 200 
DO 20' I=l,N 
IF(Y(I).LE.O) GO TO 50 

Change X andY to Inches then 
Test XX and YY to See if They 
are Within the Plot Limits 
If H3 Equals O~Change YY to Linear 
If H3 Equals ~Change XX to Linear 

CALLSCXYLLCX(I),YCI),XSCALE.XSTR,YSCALE,YSTR,XX,Yy) 
IF(M3 .~E. 0) GO Toi~', . . 
YY = (YCI) - YSTR) / YNCY 

'. GO.TO.15 .. 
....... '.II?'''.": ·":":'~O'~i,. .... ;·,~ftr:"""·''''''''~11:'!:~'''~·~:' ),'; ~ .. -: .. -... --.. • .- .... ;.'" 

1'0" '" :--:- ':~'ON'llNUE' ' .. " , . . .' 
r~X ~~X(I) ~ XSTR) IXNCX 

l,~ .:: cQN.TJN~~ . ..... .... 
CALL TSTPNT(K,XX,yy,ALX,ALY) 
IF(K .EG. 1) GO TO 20 
CALL SYHBOLtXX~~y,CSZ,M2,O.O,-1) ...... "':·GO·T~O:T2'(j'.·:.~ ...... -.~,,~', .. - .... - - ..... : .--- . . 

5 O' Y CI )~AB;SiY ( I )') . . . ' 
. CA i.l:·.-SC:X~.Y1.L 0(:( Ii,,, ( 1) ~XSCA'LE;)( STR, YSCALE, Y STR, X X, Y Y ) 

I F ( H-3-;'N'E ~ 0 j' GOT' O' If () . ..... ... - - ..... 

YY = .(Y1I)-YSTR)/YNCY 
<;0 .TO .. 1_~ .. . 

'to CONTINUE ..... . 
XX =':O«,I)-XSTR)/ XNCX 

It 5 'CONT INlJE····. . 
CALL TS'YPNftK ;XX~ yy '-ALX ,Ai.Y) 
IF(K.EG.i) GO TO 20 
CALL SYMBOL (XX,yy,CSZ,M22,O.O,-1) 

20 CONTINfit . . - . 

C-----Plot Connecting Line Plot . C .' .. ,.' 

C 

100 CONTINUE 
IF(M33.GE.0) GO TO 200 
IF(N .LT. 2) GO TO 200 
MM = IABS(M33) 

·CALLSCXYLL(X(T)' Y (1) ,XSCALE, XSTR, YSCAlE, YSTR, XX, Y Y ) 
i~i~j ~~t~ 0) G~ Tri i02 . ~ . . 
YY ::: (y(1) - YSTR) / YNCY 
GO TO 104 

102 CONTINUE' 
.XX :::(X(l) - XS~R) / XNCX 

1 0 '+ CON TIN ut~· 
t~LL··~tfbSH(XX,yy,CSZtMM'ALX,ALyj· 
DO 130 I=2,N 

CALL SCXYLL(X(I),Y(l),XSCALE,XSTR,YSCALE,YSTR,XX,yy) 
fr=fH3" .. NE .. '0)(;'0'10 '110 ... 

," ':'.1.;" ,. ~"'...,:~.:.;' .'. :-~.~ . .;",. -



.I 

.,) : 

.A 
'0:' 

.. ). 
!.:" 

.. ~. 
.:,1 

):.' 

YY = (Y (1) - YSTR) I YNCY 
GO TO 115 

110 CONTINUE. 
XX = (X (1) - XSTR) I XNCX 

115 CONTINUE 
CALL PLTDSH(XX,YY) 

130 CONTINUE 
C. 
C-~---If M3 Equals 1 The Y Axis is Log 
C 

~oo CONTINUE 
C 
C-----If H1'Equals 0 Co Not Plot Axies 
C. 

IFCH1 .EQ. 0) RETURN 
XX.= IY * (-0.1) 
.I~~H3 .NE. 0) GO TO 250 

c 
C--~--Plot Axies, X as Log Y as Linear 
C ," ~ .. ::.: ~i:··"··· ''iF~(~~i :EQ. 2) :G'O'-YO 210 ... 

CALL. AXlsexx,o.o,YTtNy,ALf,90.0.YSTRtYNCY) 
>.. If.<Hl ..• E.Q. 1> RE. TURN 

);::~ 21~ ·~~~i~N~~E. 0) GO TO 'i'OO 

J::i:'-"-~-; ._:~~L~oL~~ ~I S (0.0. O. o. n,::-N.X .AL)(, 0 •. 0 •. ~.HR.NC X) . 

~;;}:"~" 
:. ;.{. :~~,:,, __ ~P lot A xi es Y a sLog X a sL i nea r 

).'.:: t· 
,. .250 CONTINUE 

) 

J 

J 

IFCM1 .EQ •. 2) GO TO 260 
CALL LGAXISeXx,0.0,YT,NYtALYt90.0tYSTRt NCY ) 
IFOU.EQ. 1) RETURN 

260~ONTI~UE . 
IFCIY .NE. 0) GO TO 400 
CALL AXISCO.Oto.b,XT,-NXtALX~O.O'XSTR'XNCX) 

C 
.t~~---~lot Tic Marks at Right and Top of Plot 
C 

300 CONTINUE 
CALL TIC~LT(ALX,XSCALE,ALy,YSCALE) 

C 
C-----Plot Graph Title 
C 

C 

xx = -0.5 
YY ~.~ f4.L y _:~ O~ 1.. . __ .'~ ., ... 
CALL SYKBOL(XX,yy,O.2,GT(1),0.O,24) 

'iDO CONTINUE 
RETURN 
END 

·')ci .. 
" . 

""'_ •..•.. .. , 
,'--..,\ ... ~. 

.. """ ..... ' -. /. 



) 

) C **AVERAG** SU6ROUTl~E FOR INJECT.FTN 

) 

C REV.2 5-13-83 
C CALCULATES AVERAGE INJECTION CONCENTRATION(WEIGHTEO AVERAGE) 

C 
C SUBROUTINE AVERAG(CONC.RTIME,IR~N.IOUT.NSAM'TNAME,UNIT' 

• TITLE) :) 
,. DIMENSION tONC(lOO,25).RTIME(lOU).JELE(25).T(100),CINJ(25), 

~ * TNAME(3,25),UNIT(3.25),TITLE(16).CON(100.25).RTIM(100), 

-t'~' • T1(25),T2(25) 
!~':' ~EAD:Cl~UN,1405) NEAV 
"~ REAOClRUN,1.IJIO) (JELE(1) ,I=l,NEAV) 
{' r REA 0 (I RUN, 1415 ) <T 1 ( I> , I = 1 , t-~ E A V ) 
{,.~.:.:. READ (IRUN,10415)(T2U>tI=1,NEAV) 
:F.J~-,,": ....W .. Rl;TE (10UT',1000) (TITLECI),I=I,16) 
l' rr.' WRIT~(lOUT,1430) 
~ :.f(J/;.': 00 1·10 K=l,NEAV 
':;"t;:~L . ---: .. J ~ "JE LE: (K) . , 

1~:~ .. ~ .P~·PRE~.AR.E.CONCENTRATION/TIME MATRIX VOID OF ANALYSES NOT DONE. AND 
f\~f,:¥""¥li'!~~;',rJ~AN,9.ETECTION LIMIT VALUES AS.5 THE DETECTION LIMIT 

;ijS'~£;:~rki~~i~iih;N~~H , 
. ) 12": . . l'=:-' (11 ( K ) • E Q • 0) GOT 0 2 0 
~. ~ .. ~ ... IF(RTIME(I>.LT.T1(K»GO TO 100 
~ • 1· ," ~.'. . .. ' -~ "!.;, <20,;--::JF' (·J2(K) .• EQ.0) GO TO 30 

:)~jX~~1t~~~~E'(Ti.riT.T2iK))GO TO 100 

:. .i .. ~.!,':::~·C:tO·gt.:E'Jr.E';'."NO·1:-':;:;D ONE ··A N AL YSE S 
.• ;i!k'~/: ": .. : J",c"!'Y"f'tC(HJ'c (~I, J) .. t Q ~ 1. E 6) GO TO 100 
~~t!- . .c. HALVE' LESS ··THAN VALUES 
, i:~~: ,.: .. :.~~.).J:.; .. t~c:>..NC.Cl'A).GE.O) GO TO 130 
~ .. ". '" '.;.; };:,q,~C(.l ,J) =A'B S (C ONC ( It J) ) •• 5 

:.~,._:;·.~1·3·t),,:·'!"::.COtfUNUE . 
,;,t:;'~l;S~.;:li;t· 't~:~:~'H~~!!'SAM:!, 1 . 

:,,~.~f:;;.,;r~{·· , ·,i,C.ON( t1~.AH, J) = .c ONC ( 1, J) 
(~J{".,~ 'RTIH(MSAH) = RTIHE(I) 

,;.' ·10.0 CONTINUE 
:,,~,. C;"C"A'Lc'ULATEAVERAGE INJECTION CONCENTRATION 

.. ,.l " C I N J ( J) = o. 0 
.TTOT =0.0 

".~' .... " 

.' . 

"'HHSAH=MS~M-l 
DO 120 I=l,HHSAM 
T(I)=RTIHCI+l) - RTIM(I) 
tTtiT = TTOi + T(ll 

•. ~~INJCJ)=' «(CON(I+l.J) + CON(I,J»/2)·T(I» + CINJ(J) 

j ,:~ .. ~:,~t.~\~&:9.ll;r:!fJ'YE . .' .. ', :;:<;::'::,~- . ,,,'. 
! CINJ(J) = CINJ(J) I TTOT' 

WRITE (IOUT.10420)(TNAME(N,J),N=1,3),CINJ(J),(UNIT(N,J),N=l,3) 

, .·W R I T E (fO U Ttl 4 '* 0) T l( K ) 9 T 2 ( K ) 
- ......... y ..... ~ .... ~ ......... ,.,.._.;......... -

11"0 '<:.CO·NT INOf:- . 
1 00 0.;.~;FQR!HAf.;··(:16A It) 

.. '.l ••. \) .... 'to:.~.'" . 
1·'t:O~?$E';Q.,.f£HAL( 5.1 5) . 
1410·FORMA~(10I5) 
1415 FORMAT(lOF5.0) 
1420/fORMAT (10X,3A4,2X,El0.4,2X.3A4) 

. T~~:f&.lf:.p.KHlrTl'j(t"3·2H AVERAGE INJECT I ON to'NCENTRA T ION) 

:'; .~,:~!I.~J~Z:i:~.:.~,:.:·· .. :"~ .' '.. .. . ... 
-' 



") 

1 

) 

) 

) 

') 

,) 

J 

..), 

C 
C 

14~0 FORMAT(15X,5HFROM ,F6.4,4H TO ,F6.~,6H HOURS) 
200 CONTINUE 

RtTURN 
END 



) C *** AREA ••• SUBROUTINE FOR INJECT.FTN 6/13/83 

C 
C 
C CALCULATES MASS OF ~lEMENT INJECTED OR RECOYERED 
C SUBROUTINE AREA(CONC,RTIME,FRATE,IRUN,IDUT,CINJ,CBG,NSAM. 

* S~UM.I~J,TITL£.TNAME.UNIT) 
DIMlNSION CONC(100.25),RTIME(100),FRATE(100).CINJC25). 

• CBG(25),CON(100,25),RTIM(100).AREAI(100.25), 
• AREASCIOO,25),SNU~(100),FRAC(100'25),C(100t25). 
• FRAT(lOO).ZMASSI(100'25)'ZMAS~S(100.25),lITLE(16). 
* JELE(25),TNAME(3,25),UNIT(3.25),YOL(100),SSNUM(lOO), 

.') 

.:~ 

.. ~ 

.:) 

* IOUTAR(4),T(lOO) 
C 
C INITILIZE 

CALL KTYP('OUTPUT FILE FOR AREA DATA = 
READ (l,lOOO)(IOUTAR(I).I =1,4) 
I = 16 
CALL OPNNEW(ll,IOUTAR,l) 

;'., . I.OUT A ::. 11 
'. :~~~~'C .. ;;R£Ao.;,'R:U-N; FILE: ' 
., ; < ,. . . READ (l RUN. 1 4 0 5 ) N E A /{ 

... ' R E A:O (1 RUN, lit 0 6 ) ( J E L E ( I ) , I =,1 • N E A JU 
.)= -WRITE (IOUTA,lGOO)(TITLE<IhI=I,16) 

~, WRITE(IOUTA,1410) 
: ~ •• ; ",' IJ R IT E (IOU T A , 14 11> . ~- .~"",:..,.-s..f..-:" - ... ,... ",." ..... . -~ -. . . :?<k ::·:r·:·'·:WR I,TE <lOUT A, 1412) NEAR 

;i;1 ; ... ;.:' , ,', :~":.,, DO' . 2 0 0 K = 1 , N EAR 
J=JELECK) 

C 
C 
C 
C 

CALCULATE YOLUME (LITERS) OF SOLUTION BACKFLOWED FOR FULL MATRIX 
,(NOTE: GAL/MlN X 227.1 = LITERS/HR) 

a"" .;, -. 

:=!\. .. ~ 

.,. 

NNSAM = NSAM 
YOL (1) ::. 0.0 
00 101 I ; I,NNSAM 
T(I+1) = RTIME(I+l) - RTIME(I) 
YOl(I+l) = T(I+1) * FRATE(I+!) * 227.1 
YOL(I+l) = YOL(I) + YOL(I+1) 
CONTINUE 101 

c;: 
C PREPA~E' CONC~NTRATION/TIME MATRIX YOlO OF ANALSES NOT 
C AND WITH LESS THAN DETECTION LIMIT VALUES AS 0.0 
C LIMIT 

MSAM = 0 
DO 100 I=l,NSAM 

,,:~:~:t:n~:' \' IF ceo N C CI , J) .•. E Q .1 • E 6 ) GO TO 1 00 
IF (CONC(I,J).G£.O) GO TO 130 

":" .~ 

CONC(I,J) = 0.0 
1.~.O CaNT INUE 

MSAM =MSAH + 1 
SSNUM(MSAM) = SNUM(I) 
CON(MSAM,J) = CONC(I.J) 
RTIM(MSAM) = RTIME(I) 
FRAT(MSAM) = FRAT£(J) 
YOl(MSAM) = YOl(I) 

i iHP:· C ci'N TIN U E . 
.... .... :._.:.:;... i~ ",J;.,,:":' .. ~~ ,~ .. , . .: .. -

DONE 



) 

) 

) 

) 

) .. 

). 

C 
C 
C CALCULATE AREA 

IF (INJ.[Q.O) GO TU 210 

210 
C 
C 
C· 
C 

IF (CINJ(J).EQ.CBG(J» 
GO 10 310 
CONTINUE 

GO TO 210 

CALCULATE SIMPLE AREA UNDER CON:. VS TIME 
CURVECNO MIXING CONSIDERED 

AREAS(1,J) = 0.0 
AREAz'C1,J) = 0.0 
F R A'C (l , J) = 1. 0 

:MHS'AM=MSAM-1 
00 .. 220I=l,MHSAM 

.AR f;~ ~I< I :t" 1,.J ). = ( R TIM C 1+1 ) - R TIM ( I ) ) * e CON ( I • J ) +. CON ( 1+1 , J) ) * • 5 
AREAseI+1,J) = AREAS(I,J) + A~EAIeI+1,J) 
FR~CCI+1,J) = 1.0 

i " .220· C.O.N.TINUE 
~' :""~:~·:.';'.';.f;~~'··~;:~Lalx.o:':T.fo'o .: ':. 
).3 ib :,:tOrlif'i~ U E 

.C .:. ~ ". ::: i:.:'L.L:~: .. ) C CALCULATE AREA UNDER CONCENTRATION VS TIME CURVE, HOYEVER 
f C tORRECT FOR MIXING YITH RESERVOIR WATER. 

~:.r :C ./.' .... ;~:" ... " 
) '-:1;_',:"'-CA~~~,(f~'A'T'E:PRECENT Hi X I NG (FR AC " FR A CTI ON 0 F INJECT E 0 ~ A TER I 

~. 

J 

,j 

J 

J 

C 
C 
t 

QO: .. c30 0 1=1, HSAM 

. .SPECIAL CASE 1 
"'.' .,. IF" (CINJeJ) .LT.CBG(J» GO TO 301 
IF (CI.NJ(J).GT.CON(I,J» GO TO 390 
FRACU',J) = 1.0 

"'Go"To'300 
3.90. CONTiNUE 

IF (CON(I,J).GT.CBGeJ» GO TO 311 

301 
C 
C 
C 

391 

FRACC'I,J) = '0.0 
GO TO· 300 
CONTINUE 

SPECIAL CASE 2 

IF (CINJeJ).LT.CON(I.J» GO TO 391 
FRAC(I.J) = 1 • .0 
.G 0.7.:.I.9~:.3J).O·~ .. ~ ... , -, . 
CONTINUE 
IF (CONCI,J).LT.CBG(J» GO TO 311 
FRAC(I,J) =0.0 

"::Go"i6300 
311CONT)NUE 

C C CALCULATE FRACTION OF INJ~CTED WATER (IF NO SEPCIAL CASES APPLY 

C c-------IF LESS THAN VALUE (IE :(I,J) = 0.0) SET FRAC TO 0.0 
c· ..... .. 



) 

) 

) 

) 

.) 

'J" .' 

'8 

.il) 

312 

IF (CON(I.J).GT.O.O) GO TO 312 
FRAC(I,J) = 0.0 
GO TO 3CO 
CONTINUE 
FRAC(I.J) = (CO~(I.J)-CBG(J»/(CINJ(J) - CBG(J» 

300 
C 

CONTINUE 

CALCULATE AREA USING FRAC C 
C 

C 

00 330 I=l.MSAM 
IF CFRAC(I,J).Nl.l.O) GO TO 315 
C(I,J) = CON(I,J) 
GO TO'330 
CONTINUE: 

. C(I,J) = CINJ(J) • FRAC(I,J) 
CONTINUE 
ARE A l( 1 , J) = O. 0 
AREAS(1,J) :. 0.0 
MMSAM=MSAM-1 

.QO 340 I=1,M~SAM. '. 
AREAI(I+ttJ)=CRTIM(I~1)-RTIHCI»*(C(I+1,J) +.CCl,J» * .5 
AREASCI+1,J) = AREAS(l,J) + AREAI(I+1,J) 

34Q. CONTINUE 
400 'CONTINUE 

C," r' '. .. . -.. ~.., -~; .. ..,. ....... 
C CALCULATE MASS USING FLOW RATES 
C [.·f";G*HR IL) (G'AL IMI N) 2.27 05E -4 C'KG IMG ,L/G, M IN/HR )·=KG J 

ZMASSS(J,J) =0.0 
DO 410 I=1,MMSAM 
ZMASSI(I+1,J) = AREAICI+1,J)·FRATCI+1).2.2705E-4 
ZMASSS(I+1,J) =.ZMASSS(I.J) ~ ZMASSI(I+l,J) 

410 
C 

CONTINUE 

C IJR I TE. RESULTS 
C (TNAMECI,J),I=1,3).HSAM 

CINJ(J),(UNIT(I.,J),I=1.3) 
CBGeJ),(UNIT(I,J),I=1,3) 

WRITECIOUTA,1420) 
~RITE(IOUTA,1~30) 
WRITE(IOUTA,1440) 
WRITECIOUTA.1450) 
WRITECIOUTA.1460) 
WRITECIOUTA.1470) 
DO 420 1=1,MSAM 
WRITE(IOUTA.1480)I.SSNUM(I),CON(1.J),RTIM(I).AREAS(I.J),FRAT(I), 

420 
.. 2J;rO· 
C -

*ZMASSS(I,J),VOLeI),FRAC(I,J) 
'CONTINUE 

:'C ON.J INUE. . .. 

CFORMAT STATEMENTS 
C 

1000 FORMAT(16A~) 
1405 FORMAT(515) 
1406 FORMA~(10I5) 
1410 fORMAT(/,17X,3Bh MASS OF ~LEMENT INJECTED OR RECOVERED) 
1411 FORMAT(19X,34H (AREA UNDER CONC. VS. TIME CURVE» 
1412 FORMAT(30Xt12H·~*******·*·,I4) 
1 4~ ~ fOR M A .T.'< /". ix, 8 H C L E MEN T : • 2 X t 3 A '* , 2 X • 1 H ( , 14 , 1 3 H NO.. SAM P L E S » 
... ~·;r:t. 
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c 

"" ........ ,. '-"\-;' 

,}:,~.~~.,/." 

1430 FORMAT(/,5X,34HINJECTION CONCENTRATION (AVERAGE):,~X.EIO.5,2X,3A4) 

1440 FORMAT(5X,35HBACKGROUNO CONCENTRATION (AVERAGE):,2X,E10.5,2X.3A4) 
1450 FORMAT(/,6X,77HSAMPLE CONC. TIME AREA FLOW M 

*ASS VOL. SOL. FRACTION) 
1460 FORMAT(aX,3HNO.,13X.59HRELATIVE CUM. RATE TRACER BAC 

-KFLOUEO INJECTED) 
1470 FORMATC15X,66H(MG/L) (HR) (MG*HR/L) (GAL/MIN) (KG) 

-LITERS) WATE.R) 
1480 FORMAT(2X,I3,2X,A4.1X,Fll.4,IX,F8.3,lX,Ell.4,lX,F7.2,1X,El1.4,lX,E 

*10.4,2X,F6.4) 

C CLOSE UP 
C 

.Cf.\LL CLOSEF(11) 
·RETURN 
END 
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Program REJECT 
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C PROGRAM ___ REJECT.FTN --- REV 1 6-13-83 BY R. r.. CAPUANO 

C 
C 

c 

c 
C 
C 

C 
C 
C 

c 

DIM ENS ION· 1 1 I N J ( 1+ ) • 1 I a A C (·4 ) ., Tl T L B ( 6 ) , T N A M I ( 3 ) , T N A M a ( 3) , 
.UNIT(3),ZMASSS(lOO),ZMASSI(lOO),VOLB(lOO),VOLI(lOO), 
*YTT(5),FRAC(lOO),YT1(2),YT2(11),XT(5),TITLI(6),TITLP(6) 

DATA YT1/'K~ Of'l 
DATA YT2/'FRACTION OF INJECTATE IN BACKFLOw SOLUTION'I 
DATA XT/'LITERS OF SOLUTI~N'I 

INITILIZE 

CALL KTYP('INJECTION DATA FILE = @@') 
READ(1~1000).(IIINJ(I).I=1.1+) 
CALL KTYP('BACKfLOW DATA FILE = ~@') 
READ(1.1000)(IIBAC(~),1:1'1+) 
CALL KTYP('PLOT TITLE (24 CHAR.) = @@') 
READ(1.1000)(TITLP(I).1:1,6) 
1=16 

iC·ALL·O'PNRED-C9.1 I INJ t n 
CALL OPNRED(8,lIBAC,I) 
C"L,..L. QP~NE\t(10, ',INJOUT' .• 6) 
'IINJ =9 
IBAC '= 8 
lOUT = 10 

INIJILIZE pLOT PARAMLTERS 

CALL KTYP('INPUT PLOT DEVICE:1=TECTRONICS, 2=STATDS, I+=ZETA~@') 
READU,·)IOEV 
NX =18 .. ' 
NY2 = 42 
XHIN· = 0.0 
ALX :: ,9.0 . ' 

AlXX = AlX + 2.5 
YMIN = 0.0 
ALY = 7.0 
ALYY : ALY + 2.0 
ALYYY = AlY + 0.5 
DY2 : 1.0 I ALY 
NY1:'20" 
CSlP = 0.07 
NG : 21+ 

C READ DATA FILES 
C . ~. ..- . .. .... . _.. .. 

READ(IBAC,1000)(TITLB(I),I:l,6) 
REAO(IINJ.IOOO)(TITLI(1),1=1.6) 
READ(IBAC,lOlO)NEARB 
~EAD(IINJ,1010)NEARI 
IF(NEARB.NE.NEARI) GO TO 210 

C 
C-----WRITE TITLES AS CHECK TO INJOUT 
C 

WRITECIOUT,1001)(TITLI(I),I=1,b) 
~RYT ['C' i o'ur'., 1001 ) <T I 'fL B ( 1) ,I = 1,6) . 

, "' ••• ..\.-:r>.,.,: .•.... ~ 
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UO 200 J = 1,NlAkI 
REA 0 <l I N J, 1020 ) (l N AMI (1 ) ,I = 1 • 3 ) t ~\S A M I 
READCIBAC,1025)(TNAMB(I).I=1,3).MSAMB 

c . 
C-----WRITE TITLES TO INJOUT AS CrlE~K 
C 

110 

WRITECIOUT,1021)(T~AMl(I),I=1,3) 
WRITE(IOUT,1021)(TNAMB(I),1=1,3) 
REAO(IINJ,1030)(UNIT(I),I=1,3) 
DO 110 I=l,MSAMI 
REAOCIINJ,1040)ZMASSI(I),~OLI(1) 
CONTINUE 
DO 120 I=l,MSAMb 
REA 0 <I B A C • 1 0 5 0 ) 2M ASS B <I ) ,V 0 L 0 ( I ) ,F K A C C I ) 
CONTINUE 120 

C 
C-----IF ONLY 1 OR LESS BACKFLOW SAMPLES NO NOT PLOT 
C 

IF CMSAMB.LE.1) GO TO 220 
C 
C~~-INY~RT INJECTltiN DATA 
C 

130· 
C 

DO 130 I=l,MSAHI 
'ZMASSI(I) = ZMA5SICMSAMI) - ZMASSI(I) 
YOLlel) = VOLl(MSAMI) - VOLI(I) 
CONTINUE 

C---PLOT 
C· 
C----CREATE 
C 

X AXIS TITLE (KG OF ELEMENT) 

140 

DO 140 1=1,2 
YTT(I) = YT1CI) 
CONTINUE 
DO 150 1=1,3 
YTTCI+2) = TNAMICI) 
CONTINUE 150 

C 
C----SET UNITS PER INCH FOR X AXIS 
C 

OX = VOLB(MSAMb)/ALX 
C 
C----SEI UNITS PER INCH FOR Y AXIS 
C 

OYY1B = ZMASSB(1) 
MS = MSAMB - 1 
DO 160 I = 1,I1S 
IF (ZMAS~~(l).GL.ZMASSBCI.i» GO TO 160 
OYY1B = lMASS6(1+1) 

160 CONTINUE 
O~~l~ = iMASSI(l) 
MS= MSAMI - 1 
DO 180 I=l,MS 
IF (ZMASSI <l) .. GE.ZMASSI <1+1)} GO TO 180 
OYY11 = ZMASSI<l+l) 

180 CONTINUE 
IF (OYY1B.GTeDYY1I) GO TO 190 

:". 
" 
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DYY1 = iJYY1I 
GO TO 195 

190 CONTINUE 
DYY1 = DVY18 

195 CONTINUE. 
IF (OYY1.GT.0.0) GO TO 196 
DYYl = 1 

196 CONTINUE 
DY1 = DYY1 I ALY 

C 
C----OPENPLT 
C 

CALL OPNPLTCIDEV,ALXX,ALYY) 
C 
C----SET ORIGIN 
C 

CALL PLOTC1.5,1.0,-3) 
C 
C----DRAW CORNER TICS 
G 

CALL COR~ICC-i~5,-~.6,ALXX'ALYY) 
C 
C~---TITLE. 
C 

CALL SYMBOL(.05,ALyyy.O.3,TITLP(1),O.O,24) 
C , 
C----1ST-PLOT-~KG INJECTION (DATA AND Y AXIS) 
C 
C~----~PL~T POINTS 
C 

C 

HI = 1 
H2. = 35 
IY = I 
CALL XYlIN(Ml.M2,IY~VOLI'ZMASSI.MSAMI'XT.NX'YTT' 

* NY1,A~X,ALY'XMINiYMIN,DXtDY1'TITLP(I)'24'CSZP) 

C-------PLOT LINES 
C 

C 

M1 = ° 
H2 = -1 
CALL XYLIN(Hl,M2,IY,VOLI,ZMASSI,MSAHI.Xl,NX,YTT, 
*NY1,ALX,~LY'XHIN'YMIN,DX,OY1'TITLP(1i,O,O.O) 

C----2ND PLOT (BACKFLGW-DATA ONLY) 
C 
C-----POINTS 
C 

HI = ° 
M2 = 19 
CALL XYLIN(Ml,M2,Iy,VOLB,ZMASSb,MSAHB.Xl,NX,YTT, 

*NY1,ALX,ALY,XMIN,YHIN,DX,DY1,TITLP(1),O,CSZP) 
C 
C-----LINE 
C 

Hl = 0 
M2 = -2 
CALL XYLINCM1,M2,IY,VOLB,ZMASSB,MSAMB,XTt NX ,YTT, 
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c 
C----3RD PLOT (MIXIN&--- JATA AND X ANO Y AXIS) 
C 
C-----POINTS 
C 

Ml = 3 
M2 = 32 
IY = 0 
CALL XYLIN(Ml.M2.Iy,VOLB,FRAC,MSAMB,XT,NX,YT2, 

*NY2,ALX,ALY,XMIN,YMIN.DX,DY2,TITLP(l),O.CSZP) 
C 
C-----LINE 
C 

Ml=O 
M2 = -5 
CALL XYLINCMl,M2,IY,VO~B,FRAC,MSAMB'XT,NX'YT2' 

*NY2,ALX,ALY,XMIN.YMIN,OX,DY2,TITL?(1),O,O.1) 
c 

_ C,~":,-CLOSE PLQT 
C 

CALL CLOSEP 
IF(IDEV.(Q.1) REAO(l,130l)IANS 

210 

220 

200 
C' 

'GO TO 200 
CONTINUE 
IJRITECIOUT,2000) 
CONTINUE 
IJRITE(IOUT,2002) 
CONTINUE 

C---FORMAT STATEMENTS 
C 

c 

1000 
1001 
1010 
1020 
1021 
1025 
1030 
10'+0 
1050 
1301 

FORMAT (16A4) 
FORMAT( 16A4,l> 
FORMAT(3(/),42x,I4) 
FORMAT(/,llX,3A4,3X,I4) 
FORMAT(11X,3A4) 
FORMAT(/,11X,3A4,3X,I4,7(/» 
FORMAT(/,54X,3A4,5C/» 
FORMAT(53X,E11.4,lX,EIO.4) 
FORMAT(53X,Ell.4,lX,ElO.4,2X,F6.4) 
FORMATCAi) 

C---ERROR FORMAT STATMENTS 
C 

C 

2000 FORMAT(2X,55HNO. OF ELEMENTS IN BACKFLOw AND INJECTION MUST BE EQU 
*AU 

2002 FORMAT(il~~30HLEss i~~~'i' DATA POINT-NO ~LOT) 

C----WRAP UP PROGRAM 
C 

CALL CLOSEF(9) 
CALL CLOSEF(8) 
CALL CLOSEFCIQ-> 
CALL EXIT 
END 
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Program BORE 
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C PROGRAM --- BORE.FT~ --- REV 1 8-23-83 BY R. M. CA?UANO 

C 

C 

DIMENSION IIINJ(4).II8AC(4)tTITLU(6)tT~AMI(3'25)'TNAMB(3'25), 
*UNIT(3,25),ZMASSB(lOO.25),ZMASSI(100,25),VOL8(100,25), 
*FRACCI0Q,25),TI1LI(6),VluJR(2.25).VBBOR(2.25),2rlI30R(2.25), 
*ZMb60RC2'25).VULX(lUO'2~)'HSAMb(25)'MSAMI(25)'VOLI(100,25), 
*VLl(100.25).ZMAXI(25).ZhAXB(25).RATMAX(2S).ZMI(100,25) 

C INITILIZE 
C 

c 

CALL KTYP('INJLtTION GATA FILE = ~~') 
READ<1t1000)(IJlNJCI),I=1t4) 
CALL KTYP('BACKFLO~ DATA FILE = @~') 
READCl.1000)CIlbACCI),I=1,4) 
1=16 
CALL OPNRED(9,IIINJ,I) 
CALL OPNRED(8,II5AC,I) 
CALL OP~NEW(10.·INJOUT·.6) 
I I NJ =9 
IBAC = 8 
lOUT = 10 

C RE~D WEll BORE VOLUM£ 
C CALL KTYPC'INPUT WELL BORE VOLUME IN LITERS(EI0 FORMAT)@@') 

READ(1,·)aORV 
c 
C READ DATA FILES 
C 

C 

REAO(IBAC,lOOO)(TITLB(I),I=1,6) 
REAO(IINJ.IOOO)(TITLI(I),I=1,6) 
READCIBAC.lOl0)NEARB 
READCIINJ,1010)NEARI 
IF(NEAR5eNE.NEARI) GO TO 210 

C------WRITE HEADER INFORMATION 
C 

WRITE(IOUT.I001)CTITLI(I).I=1.6) 
WRITE(IOUT,100l)(TITLo(I).I=1.6) 
WRITE (IOUT,lObO) GORV 
WRITE CIOUT,1070) 
WRITl (IOUTtlOfU) 

C 
C ======START CALCULATIONS FOR ~A~H INDIVIDUAL ELEMENT 
C 

DO 200 J = 1,NEARI 
REA 0 C I IN J, 1 020 ) <T N A· M 1 ( 1 ,J) • 1 = 1 t 3 ) • M SAM I ( J ) 
REAO(IBACt102~)(TNAMB(ltJ),I=1,5)9MSAMB(J) 
MI = MSAHI(J) 
M8 =MSAMB(J) 
READCIINJ,1030)(UNITC1.J),I=1,3) 
DO 110 1=1.1-:1 
READ(IINJ91040)lMA~SI(ItJ),VOlI(I.J) 

110 CONTINU[ 
o 0 12 0 I::: 1 , M B 
REAOCIBAC.1050)2MASSBCltJ),VOLS(I,J),FRAC(I,J) 

--------------------
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120 CONTINUE 
C C-----IF ONLY 1 Ok LESS OACKFLOJ SA~PL[S NO NOT CALCULATE 

C 

c 

IF eMB.LE.1) GO TO 220 
IF(MI.LE.1)GO 10 220 

C---INVlRT INJECTION DATA 
C 
C -----FIRST SAVE OLD FORMAT OF VOLUME AND MASS DATA 

C 
UO 125 1= 1,MI 
VLI(I,J) = VOLI(I,J) 
ZMI(I,J) = ZMASSI(I,J) 

125 CONTINUE 
C 
C -----THEN INVERT 
C 

DO 130 I=1,MI 
ZMASSI(I,J) =_~HASSl(MI,J) - ZMASSICI,J) 
VOLI(I,J) = VOLI(MI.J) - VOLI(I,J) 

130 CONTINUE 
C C DETERMINE SAMPLE JUST BEFORE AND AFTER WELL BORE FILLED 

C 
DO 140 I=l,MI 
IF (VOLI(I,J).LT.BORV) GO TO 140 
IF (I.EQ.1) GO TO 142 
VIBOR(1,J)=VOLI(I-1,J) 
VIBOR(2,J)=VOLICI,J) 
ZMIBORC1,J)=ZMASSI(I-1,J) 
ZMI~OR(2,J)=ZMASSI(1,J) 

1'+2 CONTINU~ 
VI60R(1,J)=O.O 
ZMIBOR(1.J)=O.O 
VIBOR(2,J)=VOLI(I,J) 
ZMIBORC2,J)=ZMASSlel,J) 
GO TO 1'+6 

140 CONTINUE 
146 CONTINUt:. 

1~2 

150 

DO 150 I=l,MB 
IF (VOL8(I,J).LT.8GRV) GO TO 150 
IF (I.[G.ll GO TO 1~2 
VBbORel,J)=VOLc(I-l,J) 
VBBORe2,J)=VOLf(I,J) 
2MBBOR(I.J)=ZMASSB(I-1,J) 
2MBBOR(2,J>:ZMASSB(I,J) 
CONTINUE 
VBBOR(1,J)=O"O 
2MBBOR(l,J)=O.O 
VBBOR(2,J)=VOLB(I,J) 
2MbuOR(2,J)=ZMASSb(I,J) 
GO TO 156 
CONTINUE: 
corn I NUt: 156 

C 
c---- CALCULATE SLOPE AND Y INTERCEPT 
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ZMAXI(J) = lMl(hI,J) 
ZMAXB(J) = lMASS~(~b,J) 
RATMAXCJ) = ZMAA~CJ)/lMAXI(J) 
WRITECIOUT,QOl0)(TNAMB(1,J),I=1,j),lMAXI(J),ZMAXBCJ),RATMAX(J) 

500 
C 

CONTINJE 

C 
C=========CALCULATl NORMALIZLU R~:OVihY========= 
C VeX) = V-V(E)/V(l) - V(O) 
C 
c 
c 
C ---CALCULATE----
C 

DO 400 J=l,NEAi<I 
MI = MSAMI(J) 
VI=VLI(MI.J) 
VIB=VI-BORV 
IF (VIB.EQ.O) GC TO 401 
MB = MSAMB(J) 
DO 330 I = 1.'18 
VOLXCI,J) = CVOLBCI,J) - aORV)/VIB 

330 CONTINUE 
C 
C -----WRITE RESULTS---
C WRITECIOUT.3000)CTNAMICI,J),I=I.3),CTNAMBCI,J),!=1,3) 

WRITECIOUT.300S) VI,BORV 
WRITECIOUT,301C) 
WRITECIOUT,3011) 
00 340 I=1.M8 
WRITECIGUT.3015) VGLXCI,J),FRAC(I,J) 

340 CO~TINUE 
GO TO 400 

401 CONTINUE. 
WRITE(IOUT,5000) 

400 CONTINUE 
C---FORMAT STATEMENTS 
C 

1000 FORMAT(16A4) 
1001 FORMATCI6A4,/) 
1010 FORMATC3(/),42X.I4) 
1020 FORMAT(/,11X.3A4,3K,I4) 
1021 FORMATCI1X,3A4) 
1025 FORMAT(/,11X,3A4,3X,I4,7(/» 
1030 FORMAT(/,54X,3A4,5(/» 
1040 fORMAT~53XtEl1.4,lX,E10.4) 
1050 FORMAT(53X,Ell.~,IX,ElO.4,2X,F6.4) 
1060 FOR~AT(19H WELL BORE VOLJML ,E12.692X,6HLITERS./) 
1070 FORMAT(2X,7HELEHENT,7X,15HK~ IN W~LL 30R(,8X.12H RATIO OIFF.) 
1080 FORMATCI4X,35HINJECTION BACKFLGW 8ACK/INJ,/) 
1090 FORMAT(3A4) 
1100 FORMAT(3A4,2X,EIO.4,2X,EI0.4,3X,FI0.4) 
1301 FORMAT(Al> 
3000 FORMATC3A4,2X,jh4) 
3005 FORMAT(2X,21HVOLUME OF: INJECTION=,EI0.4t2X,lOHWELL BORl=,EIO.4) 
3010 FORMAT(2X,29HFRACTION INJECTION FRACTION) 
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c 
C ----I~J[CTIOh 

C 

c 
C 

IF(ZMlbOR(2,J).l~.Z~IDORe1,J»GG TO 160 
IF(VIBuR(2,J).(Q.VI80Re1,J»GO TO 160 
SLCP[I=(ZMIJOR(2.J)-ZM160R(1.J»/(VIBOk(2'J)-Vl~OR(1.J» 
6I=ZMlbO~(I,J)-(SLCPEl*VI30R(I,~» 
BORVI=(SLOPEI*bGRV) + 81 
GO TO 164 

160 CONTINUE 
WRITE(IOUT,2003) 
BORVI=O.O 

164 CONTINUE 

170 

-----BACKfLOW 

IF(ZMBBOR(2,J).lQ.ZMBBOR(1.J» GO TO 170 
IFeV800k(2,J).E6.VbBOR(1.J)) GO TO 170 
SLOPEB=(ZMBBOR(2,J)-ZMB60~(1,J»/(V~60R(2,J)-VeoOR(1.J» 
BB=ZMBBORe1,J)-(SLOPEB*VBBOR(1,J» 
BORVB=(SLOPEB*80RV)+BB 
GO TO 174 
CaNT INUE 

174 
C 

'WRITE (IOUT.2003) 
BORVB=O.O 
CONTINUe::. 

CALULATE PERCENT DIFFERENCE INJECT/BACKFLOw C 
C 

IF (ODRvI.EG.O.G) GO TO 180 
IF (BORVB.Ea.o.O) GO TO 180 
PRE80R=BORV8/80RVI 
GO TO 185 

180 CONTINUE: 
PREBOR=O.O 

185 CONTINUE 
C 
C WRITE RESULTS 
C 

WRITl (IDUT,109C)(TNAMI(I,J).I=1,3) 
WRITE (IOUT,1100)(TNAMB(I.J).I=1,3),BORVI, BORVS, PREBOR 
GO TO 200 

210 CONTINUE 
URITE(IOUT,2000) 

2 2 0 CON T Jr,; U E 
WRITUIOUT,2002) 

2.00 CONTINUE 
c=============PRINT TOTAL MASS INJECTEO AND BACKFLOUED 
C THEN CALCULATE RATIO BACK/INJ 
C--------------~RIT[ HlAuER 

URITECIOUT,4000) 
WRITE(IOUT,4005) 
WRITECIOUT,4006) 

C----------WRITE TOTAL MASS AND RATIO 
DO 500 J = 1,NEARI 
MI= !'lSAMI<J) 
MB= MSAMB(J) 
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3011 FOR~AT(2X,j0HVOLUML bACKFLO~l) INJ~CTAT[) 

3015 FURMAT(~X,(10.4,9X,FIG.4) 
4000 FORMAT(//,lX,32hTOIAL MASS I~JlCTEO OR ~ECOVEREUt/) 

4005 FORMhT(2X,7hEL~M~~T,~~,fHT01~L KU,5X,8HTOTAL KG) 
4006 FORMAT(14X,J5HI~JECTED bMCKFLO~E~ 6ACK/INJ./) 
4010 FORMAT(3A4,2X,[lO.4,2X,flO.4,3}.FlO.4) 

C---i.RROk FOkMflT ~TATI'[NTS 

C 
2000 FOR~AT(2X,5SHhG. OF ELEMENTS I~ bACKFLO~ AND INJECTION MUST B~ (au 

*AU 
2002 FORMAT(11X,37HLLSS IHA~ 1 GATA POINT-hO CAlCULATIO~) 
2003 FORMAT(2~HZER( CHAhGl I~ VOLU~[ eM MASS) 
5000 FORMAT(2X,40HI~J[CTIO~ VOLUME [~UALS WELL bORE VOLUME) 

C 
C----WRAP UP PROGkAM 
C 

CALL ClOS::F(9) 
CALL CLOSEF(8) 
CALL CLOSEFC10) 
CALL EXIT 
END 


