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Purpose

This program is an Fortran version of the Interactive Analysis of Gran's
plot Acidity data program written by Paul Kluckner in June 1981 for the

Ministry of Environment, Environmental Laboratory.

It accepts inputs of‘data from Gran's plot acidity titration used for the
analysis of precipitation samples. Gran's functions are calculated and
plotted for each data point. Data obtained on the acidity side of the
inflection point caﬁ be analysed to detect the presence of strong acidity.
The program is also set up to enter the caiculated values directly into
the Laboratory Data Management data files located under the signon I.D.

WQB6 if desired.

Requirements

The current implementation is accessed by dialup terminals located in the
Water Quality laboratory to an IBM 4341 located at Simon Fraser
University. The program is written for use at MTS (Michigan Terminal
System) facilities and may not be implemented directly at non-MTS

facilities.

Procedure

1. After signing on to MTS, type in 'SOU GRANS' to start the program
Tunning. 4

2. Input the normality of NaOH titrant, and the initial volume (ML).

3. Input the sample name (max 32 characters) and measured pH. If the

data is to be added to the data file, enter the sample number instead




of the name, after which you will be prompted for the temperature and
specific conductance as well as the usual information. Then input
the pairs of the volume (ML) and meter readings (Mv) for each point
in the titration (max 20 pairs).

There should be a minimum of five points on the acid side and four
points on the base side to permit accurate evaluation of the data.
Note that negative MV readings must be entered as - xxx.

When all data points have been entered, enter o,o.

Edit data if desired. To finish INSERTing, DELETing or CORRECTing,
enter a 'o' for the index of pair prompt.

If fewer than 4 acid poiﬁts have been entered, the prog;am will
assume no strong acid and will not plot acid data.

If the correlation coefficient (r2) of an exponential regression
performed on the acid side is better (ie. closer to 1) than a linear
regression, the program will assume that 15 ueq /L strong acid are
present. If you agree, enter 'Y'es after the appropriate prompt.
The program will fhen complete the analysis of this sample. Go to
step 3 for the next sample or enter 'STOP' if no more samples are to
be entered.

If you do not agree and there is evidence that the bottom part of the
plot is curygd, the plot can be edited by entering 'Y' in response to
'Remove points?', note that four points are normally necessary to
accurrately determine the presence of strong acid. If the data is
edited to the point where less than three points are available for
the linear regression the program will override the editing, assume
that 15 ueq /L of strong acid are bresent, énd proceed with the

analysis of the base side data.




SAMPLE RUN:

SOU GRANS
£4R GRANS.HAINTGRANS . LIBHUNSP i URCLIB
§Execution Bedins 10148138

ENTER NORMALITY OF NACH

?.005071
ENTER SAMPLE VOLUME(HL)

740
ENTER SAMFLE NAHE OR ‘STOP’

?TEST
. ENTER HEASURED PH

4,92
ENTER ML,HY TN ORDER - HAX 20

IATA FTS 040 TO END

70,121
7,011,116
7,020,110
?.03+103
704,95
706175
737 -145
?0470-157
G7s-166
?.671-171
17177
70,0

W
DD YOU WANT TO VIEW GRAFHS?
7y
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23960,

18243,

B R R L L D e e

11407, ¥

NAOH

BG YOU WISH TO ELIT? (Y/N)
|
ENTER ONE OF ‘CORRECT’s’INSERT’,’DELETE’

PINSERT
INDEX OF PAIR TO INSERT

?1

ENTER NEW MLrHV

7.015:119
INDEX UF PAIR TO INSERTY

70
ﬂORE EDITING? (Y/N)

l ENTER ONE OF ‘CORRECT’y’INSERT'y/DELETE’

POELETE
I INDEX OF FAIR TO DELETE

n
DELETE  0.0130 119.0000
INDEX OF FAIR TO DELETE

I‘?0

HORE EDITING? (Y/N)
™

I CALCULATION NECESSARY - STANDBY
[0 YOU WANT TO VIEW GRAFHS?

N0
[0 YOU WISH TO ERIT? (Y/N)

™
SAHPLE TDENT

TEST
MEASURED FH 4,920
Ky GRAN’S FN

-
-4
|

10401 116, 36.46E102
200,02 110, 29.0E402
30,03 103, 22.1E402
4 0,04 93, 16.2E402
3 0.06 76, 77.2E401
6 0,37 ~143, 11.4E403
7 0.47 -137. 18,2E103
8 0.37 -1é6, 26.0E403
7 087 -171, 1,6E103
10 0.77 -177. 40,0E403
11 0,00 0, 4G, 0E+00

0 0.1 0.2 0.3 0.4 0.5 0.6 0,7 0.8 0,9
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1 ¢
% %xxxxxxxxxxxxxxxzxxxxtxxxxxxxxxxzazxxxxxxxxxxxxxxxxxxmxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
4 € FLOT FUNCTIONS
5 C THESE THREE SUBROUTINES CALCUTE THE APPROPRIATE FUNCTION FOR THE
9 g GRAN’S FUNCTION., THEY ARE CALLED BY ‘MAIN',
g %xxxxzﬁxtxxxxxxxxxxxxxxtxxxxxxxxxxxxxxxzxxxxxxxxxxxxtxxxztxxtxxxxxxxxxxxxxxxxxxxxxx
10 REAL FUNCTION FNV(YsX)
11 REAL Y(20,4),X
12 FNV=EXF(Y (1> D) 47 (1 3)KX)
13 RETURN
14, END
15 ¢
14 REAL FUNCTION FNV2(Y:XyF3)
17 REAL Y(20s4) X
13 INTEGER F3
19 FNY2= Y(F319)+\(F3y3)tx
20 RETURN
21 END
2
2 REAL FUNCTION FMECJsUU1,0V2,41)
24 REAL U1,001(20),W2(20) -
a5 FND=(VUL+UV1 () YKL 0K CABS (W2 () ) /59, 157)
2% RETURN
7 END
il
a9
¢
i czx»xxxxxxxxxxxxxxxxxxxxxxxxzxxxxxxxxxxxxx1txxxxxxxxxxxxxxxxxxxxxxxxxnxxxxxxxxttxxxxxxx
du
1 € DOES LINEAR REGRESSION CALCULATIONS USING GRAN’S FUNCTION CALCULATIONS
34 E AND INFUT VOLUMES, CALLED BY ‘MAIN' .
o
34 B
37 :
33 SUBROUTINE LINCAYMsM1F3rFSyB62rUV1YsSsNsV1)
k] REAL GG2(30),WV1(20) yM(5)15rA15)Y(2008) sV1sN
10 INTEGER FI,F5y1 N
41 0 50 1=115
42 50 A(1)=0,0
41 Ni=F3-F5+1
a4 D0 S1 I1=F5,F3
45 ALLY=ACLHNLLTL)
4% A=A BWLTD
47 A(1)=A(3)+662(11)
43 ACR)=A(A) 662 (T1)AG62(11)
A% A(S)=A(5) HIVT{ T KG62(11)
50 51 CONTINUE
51 Hi1=6(1) /N1
£ ’ 1(2) CAL2-AULIEACLY/ND / (NE-1.0)
1 HiT)=A(3) /N1
54 M(4)=(Al4)- a S)XA(S)/NI /(N1-1,0)
g5 H(5)= (A0 -AL1IXA(3) /NL) /(A2 AL EACL)/NY)
G rrF3,3>=n(3> H(l)XH(J)
5 S=M(SIR(ALT)-A (1 HACT)/NT)
5 YIF2y13=5/(A(4)-A(D)IXA(T) /ND)
59 Y(F3,2)=H(5)
80 T(FTy4)=AB3 Y (F312)/Y (F353)KN/V1 161000000
&l RETURN
82 END
83
4t , ) :
B AR R R R KOO KR KRR KRS
b € :
47 DOES COEFFICIENT LISFLAY ,
ég E CALLEL BY “HAIN‘. HRITES OMN XMSINKX
b .
;? %xzttxxxxxxxxxxxzxxxxxxxxxxxxxxxxxxxxxxxxx*xxxxxxxﬂxxxxxtxxxxtxxtxx*txxxxxxxxxxx
72 SUBROUTINE COBIS(Y,F2sF3sK1)
3 INTEGER F2rF3shsK1
74 REAL Y(20,4) yHOLD
75 HRITEC2,20)Y(1,1)
72 50 FORMAT(’ R2(EXF) = /4F8.4)
7 Ki=F2
78 51 CONTINUE
79 HOLD=-ALOG10(Y(K1,4)/1000000)
WRITE(2:910E1yY(K121) 1Y (K1s4) sHOLD
$END UF FILE
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980
700

701

990

991

350
It
992

361
320

END OF FILE *

IF(NL1,LT.5.0) GO TO BO1
0 70 802

CONTINUE

WRITE(2,933)

FORMAT('NOTE <4 PTS 1"y /)
F1=2,0

CONTINUE

HRITE(2,823)

F3=F3-1

CALL LINCA/H/NLIF32FT9662:VV14Y,55NsVT)
60 10 850

CONTINUE
HRITE(2,700)

FORMAT(’ DD YOU WISH TO UIEU GRAPHS ?74/)

CALL FREAD(I,“3:7yCHI D)
IF(EQUC(CHs 'N")) GD TO 701

CALL PLOTCUVL,WU2,661 0 1)MK.F,Y2)
ONTINUE

£
3000 CONTINUE

F5=F2t1
Fi=F2+1
Q4=fF3
Fi=1
p2=1

CALL LINCASHoNTIFZFSyE62, W1 Y55)Ns U1}

WRITE(2,9903Y(I+1)9Y(1s4)

FORMAT(" R2(BASE FT5) ='+FB,3s/¢' CALC TOTAL ACID ='»F8.3,' UEQ/L")

P3=F4

V2=Wi(D)

F4=UV1 (1)

HH=602(1)

X2=W1(1)-X2

X1=0.1

F=0

F4=0

F3=04

IF(F2,LT.4) GO TO 320

CALL CGDIS(Y;F?;F3:K)
F(C1,6T.15) G

URITE(21991)

FORMAT(' STRONG ACID =

IF(IENTER(EG.0) GG TO 360

CALL MDVEC(B, L15 yYALUE)

{15 UEG/L /)

CALL INSPAR(ISAMFy’10260L'sVALUEs ‘O’ +DATE,BOT,TEST)

CONTINUE
60 70 320
CONTINUE
HRITE(2,992)01

FORMAT(' STRONG ACILt =»FE,4» UEQ/L's/)

IF(IENTER.EQ,0) GO 7O 341
CALL VALSTR(CI,STR)

CALL MOVEC(8,’ "y VALUE)
CALL MOVEC(4,STRyVALUE(Z))

CALL INSPARCISAMF,’10260L°»VALUE, "07sDATESBOTTEST)
CONTINUE

CONTINUE
HRITE(2,9900Y(Is1}5Y(1s4)
IF(IENTER,EQ,0) GO T0 362
CALL VALSTR(Y(I,4),5TR)

CALL MOVEC(8,’ 7 yVALUE)
CALL HOVEC{6,STRyVALUE(IN

CALL INSPAR(ISAMF, /1027017 sVALUE, 0

CONTINUE
WRITE(2:992)
FORMAT(/ v /2 /572 isd)
G0 10 230

- CONTINUE

STOP
END

"yDATESROTSTEST)




|
; l > 161 WRITE(Z) SO0INT
| 2 1600 FORMTC SALE TIENT'/1/100 15811/
: S 143 WRTTE(2,501)FHYA
* 180 501 PORNATCHEAGURED PH'1F8.3,/)
| I 516 WRITE(2,502)
; Y166 502 FORKATC & KL WV GRANT'S EN'y/)
| ST 00 590 1124,1
, Y 168 WRITE(Z)503) 11, W01 (1T) s W2A 11D, 664 (11)
| S 169 503 FORMAT(LX,12,3X,F4,2,2%:F5, 055Ky FED,2)
< S 170 550 CONTIMUE
! S TF(F2,67,3,0) 50 70 720
| Lon WRITE(2)551)
; Y173 551 FORAATC INGUFFICIENT ACID FTS7s/+’ <15 UER STRONG ACID’:/)
g Y174 FIF2
517 C1=040 )
> 17% F4=0,0
Y177 X220,
> 178 60 T0 3000
SO179 720 CONTINUE
> 150 F=(
Y181 F1=0
ST CALL EDITCVUL,W20F L, D)
l S 183 TFIFL.NE1) BO T0 430
| > 184 WRITE(2,576)
i > 185 576 FORKAT(/CALCULATION NECESSARY - STANDEY)/)
| 18 60 10 &
‘ SO a0 DGR
o188 ¢
5 189 C ACID PLOT
S o180 ©
L9t MH=GG2(1)
I Y19 Y2-U01 (F2) 47
Y19 FA=YU1 (F2)40
5194 V2:0,0
<148 IF(X3.67.0.2) B T0 739
S 19 X120,02
L1e7 G0 T0 740
> 1% 739 X1=0.1
Y199 TF X, LES40) K120405
S o900 . 740  CONTINGE
l S %1 F2=F2
| Y002 F3-F2
i 5503 Fi=0
| Y F5-1
T CALL LINGATHy NLsF2oFS9B62 VU1 ¥r3oH VL)
S %08 CALL EXEREG(A»T2rHy Y28sW1sG62,F3)
$ %7 sso CONTINUE
Y508 CALL COIS(1/£2,£3,K1)
S 209 IFCT (L 0.LT, Y (FG 1)) GO 10 §10
II S 20 Fa=1,0
Tt WRITE(2,950)
Y 9312 950 FORKAT(’LESS THEN 15 UEO/L STRONG ACID FRESENT!',/)
ETE MRITE(2,951)
S 34 951 FORMATLAGREEDCY/N)'+/)
S Aig CALL FREAD(3; 817 CHr1)
LA TFCEQUC(CH, 7N’ 3) GO TO 910 | ‘.
SO517 900 CONTINE
T TF(F4,EQ,1) KEEP=1
I St TF(F4.EQ,0) KEEP=0)
Soa0 WRITE(2,823)
Lo 921 FORMAT(/177/)
S £1=0,0
A8 &0 70 780
S 594 910 CONTINUE
S 5% F4=0,0
Y IF(F4,£0,1) KEEF=1
555 TE(FATEDLD) REEF=0
l L og WRITE(2,623) »
T C1=Y(K1,4)
a3 WRITE(2y551) _
$OOH 54l FORMATU/REMOVE SOINTS (Y/)/y/)
Yo% CALL FREATI(3: /307 0R1)
s IFCEQUCACH, "N')) B0 T4 580
] TE (NLLGE 4,00 G0 T0 800
SN RRITEL2,957)
S 9% 957 FORKAT(/ TOD FEW 17,/)
l S 937 WRITE(2,823)
T FA=1,0
L 93 50 T0 900
, S %80 B0 CONTINUE
! $END OF FILE
| §
!




II > 81 WRITE(21402)
> 8 402 FORMAT(’ENTER BOTTLE NUMBER")
l > 3 CALL FREAL(3,/5:7,80T,10)
S84 421 CONTINGE
SO WRITE(2,93)
II > 8 93 FORMAT('ENTER MEASURED PH'»/}
S8 CALL FREAL(3:/R: " FHVAL)
S g8 TFCIENTER.EQ.0) 0G TD 405
S 89 ICNT=6
| S 90 CALL DTB(NI, ISANF,ICNTSIKL, " /)
. P9 L ISAHPISAHPEIO000
ra
3 Y 93 STORE THE PH VALUE
95 ¢
II S 95 XPH=FHYAL
> 9% CALL VALSTR (XPH STR)
S o9 CALL MOVEC(S,” ’ UALUE)
S og CALL MOVEL (4, 5TRsVALUE())
I YW CALL INSFAR(ISAMP, ‘1030-L s VALUEs ‘1’ »IATE ECT, TEST)
3100 IF (TEST,EQ.1,0K, TEST,EQ,2) 60 TO 250
5101 WRITE(2,363)
S 102 363 FORMAT('ENTER TEMFERATURE’)/)
| S 103 CALL FREAD(3, ‘RS 1 TENF)
S 104 CALL VALSTR(TEMNFsSTR)
S 105 CALL MOVEC(S,’  VALUE)
S 106 CALL HOVEC(4,STR,VALUECZ)) )
S 107 CALL TNSFAR(ISANF /0204-L " +VALUE, /17 IATE BOT TEST)
lI S 108 WRITE(2,364)
S 109 364 FORWAT(’ENTER SPECIFIC CONDUCTANCE' /)
5110 CALL FREAL(3; R}’ 5P) ‘
5o CALL VALSTRISF)STR) _
Sl CALL HOVEC(8) ’ WWALUE) .
| Y13 CALL MOVEC (5,STRsVALUE(3)) ] .
1 Y114 CALL INSFAR(ISAMF,0204-L" sVALUE /1 sDATE BT, TEST)
! > 115 405 CONTINUE
, Y11 WRITE(2,94)
! I ;17 v FORMATCENTER HLW IN ORDER - MAX 207)/)
; S 118 WRITE (2,95)
| S 118 95 FORMATC'DATA FTS 0:0 T0 ENIY /)
Y190 10 50 I=1920
SN G, FREADCS, iR w1 (1), Wa(1)
) Soam TFCUY2(1) £, 0 0 ANDL WL (T} oEG. G, 0)° 5O TO 40 V _ )
1 v 1 G0 T0 41 .
: %% 40 1=1-1
| Y15 80 70 52
- lI S 1% 41 CONTINUE
t > 127 50 CONTINUE
S128 52 CONTINGE
Yo ¢
I 2 130 € CALCULATES GRS PN,
T T
LD B0 55 J=1s1
SR ¢ TFOVWI T ,E0,0,0) W1(J)=0.,0001
513 661 (J)=FND (001, W2, 013
l Y135 TF(WU2(J) BT, 0.0) KH=BG1(1
13k IFQW2C0) 1LT.0,0.ARTFAME.1) 60 10 59
Sty G0 T0 60
SO138 59 HMRND(LsUV1,WU2,1)
S 13 F=1
S 140 Fozg-t
S 141 40 CONTINUE “
L G62(J)=661(J) /(10 OXKINT (ALOBL0HK) )
> 143 55 CONTIMUE
I SRPY; H=662(1)
145 Fi=1
514k Fa=]
Y147 U2=0,0
L 148 F3=0,0
> 14y X1=0,1
5150 X2=W1 (1)
S 151 Pa=Uu1 (1)
515 WRITE (2,515}
I > 15 SIS FORARTC D YOU 4ANT TO VIEW GRAPHS?”1/)
S 154 CALL FREAI(Z, S$7 sCHy1)
515 FEQUL (a3 BT 514
515 CALL FLOTCUUL,4U2 1661 TyHHsE +Y2)
> 157 516 CONTINUE
S O158 ¢
. S 159 PRINT DATA
I vE
| $END OF FILE
| | i
|




 GET EOTTLE NUMBER

~J
~0
(e Lo X ]

80
ENDG OF FILE

e P N N N
~2
o

!
] i 1 £
. i % %iKttti#XXiﬂ*X3Xill**i*ilXlﬁiitix*x*xﬁﬁti*xt*i*!!xX*ti*l*ﬂ#t*iilXiXXXﬁx#*!**#i#l**l*!x*xx*xXXX**X
! 2 4 C THIS INTERACTIVE FROGRAM DOES ANALYSIS OF GRAN‘S PLOT ACIDITY -DATA.
' > 3 C IT REGUIRES AS INFUT THE NORHALITY OF NAOHsSAMFLE VOLUME,SANPLE NAME,
. I > & C KEASURED PH:VOLUME AND HETER READINGS FOR EACH FOINT IN THTE TITRATIUN(HAX 20 POINTS).
: i 7
é ? g Fﬁﬂiiﬁ*xxﬁ*ﬁ*xt**t#*li*KKiXXﬁXXXXKRX*KXK?*XXXXXX*XKKtX$XXK¥XXXXKX¥X¥XX!KXX*X*XX*XX?!*X*lx**ﬂ*l**x
: 7
? e 10 LOGICAL®L STR(&)yYALUE(B) yNI(15)sCHyBOT(10)sDAT(8) sDATE(A)» YR{2)sSTRINC22),NI2(15)
. > 11 REAL V2:662(20) yUU"(”O)!UUl(”O)ervFHUAL;NrGGl(QO)yH(J)yHH H1:XsP32P4
> 12 REAL Y(20:4)yT2HA(S)Y 59 X1sX29 C1vF4
, ? 3. LOGICAL EQUC,EQCHF
; ’ 14 INTEGER FiF2/BoF39FSsP2yF1sKsLoKEER+F1y04s TIN(2) 2 TEST
: l > 19 CALL FTNCMD(’ASSIGN 2=%MSINKK',14)
! N 16 CALL FTNCHDC ASSIGN 3=¥MSOURCEX’,18)
b i 17 L
| » %P { GET DATE
: ? 7 L
. l » 20 EQUIVALENCE (DaT{1)»TIN(1))
f > 21 CALL TIMEC10:0,TIN)
) 3 2 CALL MOVEC(&:DIAT S DATE)
¥ 23 CALL HOVEC(15:¢ “yNI2)
1 ¥ 24 CALL MOVEC(1S” "sNID
! > 25 TENTER=0
: > 26 ITIHE=Q
i ¥ 27 WRITE(2,400)
‘ ¥ 28 400 FORMAT(’ARE THESE TO RE ENTERED INTO WQBS DATA FILE 7 (Y/N)'y/)
1 » 29 CALL FREAD(3,’Si7+CHiL)
: y 30 IF(EQUC(CHs 'Y’} GO TO 450
‘ > 31 60 70 431
\ 2 32 450 CONTINUE
: > 33 IEMTER=1
' * 24 BRITE(2y401)
| > 5 401  FORMAT(’ENTER FISCAL YEAR. EG: B174/)
. > 34 CALL FREAD(3,’S31%Y
: i 37 CALL HOVEC(LL!'QSSIGN 4 WOB&: TABLE (YR’ ySTRIN}
} * 33 CALL MOVEC(2»YRySTRIN(21))
, ¥ 19 ) CALL FTNCHD(STRINS22)
i b 40 431 CONTINUE
‘ > 4 L
| ¥ 42 C
; ? 43  ENTER DATA
i » 44 L
f » 45 F=0
f l Y4 F1=0
> 47 0
’ 3 4% ? INFUT DATA
> i C
> S YRITE(2:%0)
¥ N} 90 FORMAT('ENTER NORMALITY OF NAGH':/)
¥ 52 CaLL FREQH(3J'RI'1 )
> 53 WRITE(2+91)
o 94 91 FORMAT(’ENTER SAMPLE VOLUME(HML)'»/)
> 39 CALL FREAD{3,’R!’sV1)
M 56 250 CONTINUE
7 57 IFCITIME.EQ.O0.OR,IENTER.ED.1) GO TO 404
> 58 ITINE=1
* 59 HRITE{2,400)
> 40 CALL FREAD(3,’Si/+CHy 1)
? 61 IFCEQUC(CHy'Y7)) GO TO 403
> 42 GO T0 404
> 43 403 CONTINUE
> b4 -TENTER=1
> N WRITE(2s401)
> 6b CALL FREAD(3y’Si’yYRy2)
2 &7 CALL MOVEC(22,’ASSIGN 4=WQB&ITABLE.YRySTRIN}
> 48 CALL MOVEC(2sYR,STRIN(21))
7 &9 CALL FTNCMD(STRINs22)
> 70 404 CONTINUE
71 i WRITE(2:552)
72 %52 FORMAT(’ENTER SAMFLE NAME OR ‘‘STOP’’74/)
l 73 CALL FREAD(Z,'Si’¢NIs13)
74 IFCEQCHF (4, /STOPH»RIC1))) GO TO 999
79 CALL HOVEC(15yNIsNIZ)
. 74 CALL MOVEC(15/NI2yNDD
I 77 IF(IENTER.EGLO) GO TO 421

S




.

KZUBAGE F1a) = 045ol

CALC TGTAL ACID = 14,301 UEQ/L

RZ(EXF) = 0.9905

R2 ¢ S PT.LIN) = 0,9814 CALC 16,0513 UEQ/L - PH = 4.7945
R2 ( 4 PV, LIN ) = 0,9968 CALC 14,3031 UEQ/L - PH =" 4,8446
STRONG ACID = <15 UEA/L

R2(BASE PT5) = 0,931
CALC TOTAL ACID = 14,301 UEG/L

_ENTER SAMPLE NAME DR ‘STOF’

JISTOP
gExecutiun Terainated 10352139 T=2.402
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25760,

18241,

Pt PPt e At Tt R e L P PPN LSt e e S h R G b

11407, X

0 6.1 0.2 0,3 0.4 0.3 0.6 0.7 0.8 0.9
NAGH

R2(EXF) = 0.,9905
k2 ¢ JFT. LIN) = 0,96814 CALC 16,0513 UEQ/L - FH = 4,7945
LESS THEN 13 UEQ/L STRONG ACLD PRESENT!

© AGREEDY/N) -

]
-4

REMOVE FOINTS {Y/N)

RE(EXF) = 0.9703 :
R2 (O 5P ) = 0,9814 CALL 14,0513 UEQ/L - PH e 4,7945
R2C 4FT 0.9768 CALC 14,3031 UEG/L - PH = 4.8446

- .
—
bt bt
o4
—
i1

REMOVE POINTS (Y/N)

]
=

2896,
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321 63 CONTINUE

322 IF (ARRH1(J) \NE,0.0) GO TO 914
323 - HRITE(2,993)STR
324 995 FORHAT(’ +/15041)
325 60 10 915
326 914 CONTINUE
327 HRITE(21926)ARRH1(J)18 R
328 926 FORMAT(1XsF8.0+7 3¢550A1)
329 915 CONTINUE
330 69  CONTINUE

- 33 35  CONTINUE

2

?

>

2

7

?

7

?

?

7

> 332 WRITE(2s843) '

> 333 B43  FORMAT(9X,’ . ")
> 334 HRITE(2,997)

> 319 997 FURHAT(?X:’O’véXr’O. “99Xr 0047 15X 0467 15K 10,87 13Xs 1407)

;336 WRITE(25996) '

PN Y 996 FORMAT(25Xs "NADH' 1/1/1/+/)

> 338 C

73 L PLOT SECOND PLOT

> 340 C

7?34 DO 665 JJ=1y50

> 142 J=30-JJt1

Foo343 CALL MOVEC(30s’ “+5TR)
> 3 IF{ARR2(J).EQ.0) GO TO 330

> 34 CALL TRNST(STRsS0+ "9 %"+ 1yARR2(J)4K)

7 J46 330 CONTINUE

> 147 TFCARRH2(J) (NE, 0.0} GO TO 917

> 348 WRITE(2995)STR

> 349 GO 10 918

> 150 917 CONTINUE

» o3 URITE(2;926ARRH2(J)»STR

33 918 CONTINUE -
» 333 665 CONTINUE .
> 394 WRITE(2,863)

v 35 WRITE(2,987)

P 987 FORMAT(9X,’0/»3X,’0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9")

> 397 WRITE(2,994) )

» 158 60 T0 999

5399 998 CONTINUE

> 340 WRITE(2,960)%yY

361 960 FORMAT(’ INDEX OUT OF RANGE ‘,214)
999 CONTINUE

RETURN

END
END OF FILE
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gEND OF FILE

RETURN

END
%xxxxzxxxxxxtxxxxtxxxxxxxxxxxxxtxxx&xxxxxxzxxxzzxxxxxxxxxx:xxxxzxxxxmxxxxxxxxxxxxxxxx
C PLOTS THE NAOH'S VS GRAN'S FUNCTION(PLOTZ 2 GRAPHS)

C CALLED RY MAIN, ALL FLOTS ARE S0 BY 50 LINED AND USE DATA FOR
g SCALING.,

%XXiikttﬁtﬂXXHK#XKXXIK&XX*XX*XKX!X#XXIX*XXXKKXXXX!!*!&XXXXX!!XXK!KXX!K*HKXX!XXiﬁ!iittx

SUBROUTINE PLOT{VU1,WV2,G6251,HHsF,Y2)

REAL UUl(“O)1U02(70)yGG“(QO)yHINirHINQ;ARRHI(JO)yARRH’(SO)xHﬁXIrHAXQ:UErHH
INTEBER I»JsARR(S0)sARR2(50)sXsYsF

LUGIFALX% r‘TF\(JO)

1ol

ARR{J)=0
30 ARR2(J)=0
MAX1=0,0
HAX2=0,0

HIN1=9999999999.9
RINZ=9999999999.9

C
% GET MAX AND MIN OF GRAN'S FN, FOR FOSITIVE HETER READINGS

I8 35 J=1,20
IFCUV2C3,LT.0.0) GO TO 3L
IF(G62(J) BT HAX1) MAX1=662(J)

IF(GG”(J) LT HINL) MINI=GG2(J)
35 CONTINUE

31 CONTINUE

BET MAX AND MIN OF GRAN’S FN. FOR NEG. METER READINGS

00 32 JJ=Jy]
IF(W2(J4).EQ.0,0) GO TO 33
IF(G624JJ) . 6T, HAX2) HAX2=GG2(JJ)
IF(G62(JJ), LT, KINZ2) HIN2=GG6Z(JJ)
32 CONTIRUE
33 CONTINUE

CALfULéTES SCALE FACTOR

SCALE1=(MAY1-HIN1) /45,0
SCALE2={HAX2-HIN2)/43,0

Do 53 J=11
IF(W2(J),LT.C,0) GO TO 54
A=WI1(1)%400,0+1.1
§Y;§GBZ(J)-HIN1)/SCALE1+1.0

Y=YY

IF(X.6T,50.0K,Y.GT.30) GO 70 998
ARRH1(Y)=662(J)

ARREY) =X

G0 10 33

34 CDNTINUE
XX=YV1{J) x50
YY=(GG62(J)-H
X=XX
Y=YY

SCALE VALUES INTO ARRAYS

IF(X.67,50.0R.Y.6T.50} GO 7O 998
ARRH2(Y)=662()
ARK2{Y =X
33 CONTINUE
dRITE(2+90)
70 FORMAT(/+/+/)

€
E PLOT FIRST PLOT

35 JJ 1140
J 50~J

CALL HDUEC(JO’ , "35TR)
IF(ARR(J),ER.O) GO TD 30

CALL TRNST(STR:30s" “+'¥’y1vARRCD) KD

CONTINUE

[r'Tapr X av]

Lo ¥ o' [0

0.011,
HIN2)/ CALE7+1 1

[ee R arTer]

30
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161 90 FORHAT( INDEX OF P?{§ T0 CORRECT‘+/)

>
> 182 CALL FREAD(3y'I:
> 1863 IF(II LT.1) GO TD 999
> 164 IFC(I1,GT.1) GO TO 120
2185 HRITE(2591 U (I1),W2(11)
> 164 91  FORMATC('OLD ML='sF8.4s/+0LD HV=",F8.4)
> 167 WRITE(2:92)
168 92 FORMAT(’ENTER NEW MLsMV' /)
¥ 169 CALL FREAD(3y "RoR} 7 HWI{I1),002(11))
> 170 Fi=1
» 1IN GO T0 120
172 999 CONTINUE
> 173 RETURN
> 174 END
» 173

C
174 %XRXXXXXX*XXtktixtXXXXK*XXtX*tXtXXXIi*XlkiﬁiltKtXXXXtZt!X!X#X!XX*X!KKXX

'E 178 { [DOES DELETING OF INPUT VOLUMES AND METER READINGS. CALLEDABY EDIT

s 179 E SETS FLAGsF1s IF ANY DELETING IS DONE
v 18l 3020703200088 FREe000 0 00 e bR ROEER IR ERERIEIOSIOIERIIOEEIPRELS
L

> 183 SUBROUTINE DELETE(YVL1VY24F1sT)
> 184 REAL W1(20),002(20)
185 INTEGER Fi,1
> 184 140 CONTINUE
> 187 WRITE(2590)
Y188 %0 FORMATC’INDEX OF FAIR T DELETE'y/)
518 CALL FREAD(I,"1:7/11)
> 190 IF(HLT.1) G0 T0 999
voo191 IF(I1.6T.1) 60 10 140
192 WRITE(2,91)WV1 (110, W2(11)
P93 91 FORMATC'DELETE /1F8,411X:F8.4)
> o194 JJ=IT4H
195 B0 50 J=dds I
vo19% 1J=J-1
197 WLIN=W1(J)
198 W2(I)=w2(J)
159 50 CONTINUE
5200 1=1-1
So201 Fi=1
> 202 G0 T0 140
v 203 999 CONTINUE
204 RETURN
205 END
s 206

207 CXXtYXXXttﬁ#XX!KXXX*XK!KXXilkﬂtlltlltlllX#ttlttt*x*iitl!tktit*klt!!t!i

209 C DOES INSERTING OF INPUT VOLUKES AND METER READINGS. CALLED BY EDIT
210 C SETS FLAG,/F1s IF ANY INSERTING IS DONE

N
ra
<>
[so)

o e et S
F
5

21 C
3%; %iXKXi!XXX*#*KXXX*XXXXXKXXXXXXXK*XX*!#XXXiRXXttXlt!*li*tlitti*tliltiii
yo 214 SUBROUTINE INSERT(WWI1;Wy2,F1,1)
LI . REAL WWI1(20)/WW2(20)
s 24 INTEGER F1s1
> 217 130 CONTINUE
> 218 WRITE(2,50)
» 29 90 FORMAT(’INDEX OF PAIR TO INSERT':/)
> 220 CALL FREAD(3y'I17911)
»oo221 IF(I1,LT.1) GO TO 999
y 222 [1=I+
> 22 IF(TL.GT.IT) GO TO 130
»o224 [=1+1
s 20 IF(I1.EQ.1) GO TO 137
> 224 II=11t1
> 237 J=1
2 228 30 CONTINUE
> 229 JJ=J-1
230 W1(H=W1iJ)
> 23 W2(=W2{1J)
232 J=J-1
> 23 IF(J,GE,IT) GO TG 30
> 234 137 CONTINUE
233 HRITE(2,91)
234 91 FORHATC'ENTER NEW MLyHV'+/)
237 CALL FREAD(3»“RoR37pWLITLYW2(I1))

218 Fi=1

GO 10 130
799 CONTINUE
ENB DF FILE
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#END OF FILE

71

E?EQ?T%' R2 (“yI4y" PT. LIN ) ="+FB.4s' CALC *yFB.4»" UEQ/L - FH ='1F8.4)
IF(K1,GE,F3) 60 70 31
K1=K1t+1

RETURN
END

C
%XX!KXXXXiXXXXKtRKXXKlﬁiiX!XtiiltﬁtltXliKlXXX!XX#!!XXZtX!tXXtXXXi!iX

L EXPONENTIAL REGRESSION CALCULATIONS
L CALLED BY MAIN

C.
%KXltliiiliilxK#Kﬂ**ﬁilli!ltl!#l*tlxxttXllXKIX!XKKXX*XXXXXIXXXX#XXXX!

-

SUBROUTINE EXFREG(AsT2:MsYsS,WW1,G624F3)

REAL GG2(20),VVL1(20)sY(20,4)1A(5)sT2+H(5))5

INTEGER JoF3

A(1)=0.0

A{4)=0.0

A3)=0.0

D0 30 J=1,F3

T2=AL0G(G62(J))

A(3)=A(3)4T2

A3 =A(4)+T24T2

A{3)=A(5)FWLDAT2

CONTINUE

H(2)=A(3)/FT

Hid)=Ca(d)-a(21%K2/F3) /(FI-1)

HI3)I=(AS)-ACIRACII/FI)/ (AL -A T XA /FD)

Y1, 2)=H(3)-H(1)EH(E)

S HIDRALS)-AMLRAM I /FT)
Y(1:1)=5/(A(4)- A(B)KA(3)/F3

Y(1,3)=H(3)

RETURN

END

5%**1**11***‘!!***#*X*lKXXXt*it*!l#*i*XXX****XX*XXXXX*XX!!*!

C
{ DOES EDITING ON INPUT VOLUMES AND METER READINGS
C CALLED BY 'HAIN’.AND CALLS CORREC,DELETE AND INSERT

23000000 ob 0o bt etassed o beieeitivtiviotitevideretiiter el

CICIC

90

80
91

72

999

SUBRCUTINE EBIT(UW1,W2sF1y])

REAL WV1{20),W02(20)

INTEGER Fi,I511

LOGICAL¥1 CH

LOGICAL EQUC

WRITE(2,50)

FORMAT(’ DO 10U WISH TD EDIT? (Y/N}'+/)
CALL FREAD(35’St'sCHi1)

IFCEQUCECH: 'N’)) GO TO 999

CDNTINUE

YRITE(2

FORMAT(' ENTER ONE OF '’CORRECT'’y*'INSERT'’+'’DELETE’’ '»/)
CALL FREAL(3y’Si’+CHs1)

IF(EQUC(CHs'C”)) CALL CORREC(WW1,W2+F1])
IFCEQUCCCH, “17)) CALL INSERTCWI,W2iF1e])
IFCEQUC(EHy“I)) CALL BELETE(WI,UW2:F1,1)
WRITE(2,92)

FORMAT("MORE EDITING? (Y/N))

CALL FREAD(Zr’5: sCHy1)

IF(EQUC(CHs"Y*)) GO TO 80

CONTINUE

RETHRN

END

f
F FREEIIIVETERITRIREICIILREIGLEIDICICEIEIRCOIEUIETIELOIIPLEISOCIIELINS

C DOES CURRECTING OF INFUT VOLUMES AND HETER READINGS. CALLEDN BY EDIT
C BETS FLAG (F1} IF ANY CORRECTING IS DONE

C

RESEOPIDEEEIOTITIEISIEIDPOEINIPIFTENEITEELCIEI0FI0T0T I 08080 004001

C

120

SUERQUTINE CORREC(W1,\4V2,F1,D)
REAL WI(20),W2(20)

INTEGER F1:1

CONTINUE

WRITEC2:90)




