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Appendix A; Computer Program 

APPENDIX V THE COMPUTER PROGRAK 

C REGIONAL GROUND WATER FLOW 
DIMENSION X(21 ) ,Y(16),TX(21,lb),TY(21 . 16 ) .H(21 , lb) 

& HFIX(21,16) 
S. RCHG ( 21 ,1b) ,HOLD(21 ,16),5(21,16), 
& A ( 21 , 1 6 ) , B ( 21 . H ) , 
& C(21 , 1 O , D C ?1 . 1 f .) , RS< 21 , I f . ) . NFLOWC-1 ) , 
& I W f,°. II), 
& JW (H , 1 I ) , OI'LOW (8,11), N DAY (. , 1 ,! J , 
t OFC(S,20,'i:i);QA-V(5) , • 
S, TDAY(IS) 

OTEN(2,FILE •- ' D A T A R G F ' ,STATUS='OLD 
OPEN(4,FILE ='OUTRGF'.STATUS= 

c TOP LEFT HAND CORNER NUMBERED (2 
C H IS NO.OF MESH INTERVALS IN THE VERT ICflyDIRECTION 

READ(2,*)M.N 

C INPUT OVERALL AQUIFER PARAMETERS 
READ(2,*)TRANX,IRAN Y,STOR,HSTART,RECH 
READ(2,*)OFAC,ERROR 
WRITE(4,130) 

130 FORMAT(4X, 'XMESH' ,2X, 'YMESH' ,2X . 'TRANS.X' ,2X, 'TRANS.Y' 
& ' STORAGE INITIAL H RECHARGE' ,3X, 'FACTOR' . 4X , 'ERROR' 

WRITEC 4,140)M,N,TRANX,TRANY,STOR,HSTAT,RECH,OFAC,ERROR 
140 FORMAT(IX,I7,2X,I5,6F9.4.F16.10) 
C NUMBERING OF THE BOUNDARY CONDITIONS 

MIN =Mi1 
NIN = Nil 
MBOND = Mi 2 
NBOND = N i 2 
MFICT = Mi3 
NFICT = Ni3 

C SET OVERALL VALUES IN ARRAYS 

DO 122 I = 1,MFICT 
DO 122 J = 1,NFICT 

TX( I ,J) TRANX 
TY( I , J) = TRANY 
S ( I , J ) = STOR 
HOLD(I , J) = HSTAT 
RCHG(I, J ) = RECH 
HFIXC I . J) = 9 9 9 9 

H ( I , J ) = 0.0 
RS(I,J) - 0.0 
A( I , J) 0.0 
B( I , J) - 0 . 0 
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C (I, J ) = C O 
D( I ,J ) = 0.0 

122 CONTINUE 
C INPUT MESH POSITIONS 

READ(2,*)(X(I),1=1.MFICT) 
READC2,* ) (Y(J),J=l,NFICT) 
WRITE(4,1 SO)(X(I ) .1=1.MFICT) 
WRITE(4.ISO)(Y(I),1=1,NF1CT) 

ISO FORMAT ( i x,12F10.2) 
C INPUT PARAMETERS TAHT ARE HON STANDARD 1=1,J=l FOR LAST LINE 
2 00 READ ( 2 , * ) I , J , TX ( I , J .! . TY ( I . J ) , S ( I , J ) , HOLD ( 1. J ) , RCHGC I . J ) 

IF(I.EQ.1 .AND.J.EQ . 1 ) GO TO 220 
GO TO 200 

220 CONTINUE 

INPUT FIXED HEADS 
2 30 READ(2,*)I,J,HFIXA 

IF( I . EQ. 1 . AND ..1 . MU. "I )GO TO i!,:.0 
H( I , J) HFIXA 
HFIXCI ,J)= HFIXA — 
HOLD(I,J)= HFIXA 
GO TO 230 

250 CONTINUE 
n 

C FACTORS FOR RIVERS WELLS ETC. NFCS = NO.OF INPUTS AND OUTPUT' 
READ(2,*)NFCS 
WR I TE(4, - ) 'WELL RIVERS E T C 
WRITEC4,*)' I J FRACTION' 
DO 280 NF = 2,NFCS 
WRITEC 4,2 85 )NF 

285 FORMATC'INPUT GROUP' , 14) 
C NFLOW(N)=NO.OF NODES WHERE FLOW IS DISTRIBUTED 

READ( 2 , *)NFLOW(NF) 
NN = NFLOW(NF) 
DO 280 L = 1 .. NN 

C IW() JW() ARE LOCATIONS,QFLOW IS FRACTION OF FLOW 
READ( 2 , * ) I W ( N F , L ) , J W ( N F , L ) ,0FLOW(NF.L) 
WRITE(4,290)IW(NF,L),JW(NF.L).QFLOW(NF,L) 

290 FORMAT(2I4,F8.5) 
280 CONTINUE 
C 
C COEFFICIENT OF FINITE DIFERENCE EQUATIONS 

DO 500 I = 2,MBOND 
DO 500 J = 2,NBOND 
A(I,J) = 2.0*TX(I,J)/((X(Ii1 ) XCI l))*(X(Iil) X(I))) 
C(I.J) = 2.0*TX(I 1,J)/((X(I i1) X(I 1))*(X( I i1) X( I ) )) 
B(I,J) = 2.0*TY(I,J l)/((Y(Jil) Y(J 1))*(Y(J) Y(J I))) 
D O , J ) = 2.0*TY(I ,J )/((V(J i 1 ) YCJ l))*(Y(Jil) Y(J))) 

500 CONTINUE 
C 
C INPUT FLOW BOUNDARIES 

DO 510 I NODE = 1 .1000 
READ(2,*)I,J,AA,BB,CC,DD.SS 
IF ((I.EQ.1).AND.J.EQ.1)GO TO 54 0 
A(I , J) = AA*A(I ,J) 
B(I,J) = BB*B(I,J) 



Appendix A; Computer Program 

C( I , J) = CC*CCI,J) 
D(I , J) = DD*DCI,J) 

C 99.9 OUTSIDE NO FLOW BOUNDARY 
IF(AA.LE.C.000001 )HFIX(Ii1,3) = 99.9 
IFCBB.LE.0.000001)HFIXCI,J 1) = 99.9 
IFCCC.LE.0.000001)HFIX(1 l.J) = 99.9 
IFCDD.LE.0.000001 )HFIX(I,J i 1) = 99.9 
IF(AA.LE.0.000001)C(Iil.J) = 0.0 • 
IF(BB.LE.O.000001 )D(I , J 1) = 0.0 
IFCCC.LE.0.000001)A(I 1,J) = 0.0 
IFCDD.LE.0 . 000001 )BC I ,Ji1 ) = 0.0 
SCI , J) = SS*S(1,J) 

510 CONTINUE 
r \_. 

SET INITIAL HEADS 
->40 DO 530 I = 1,MFICT 

DO 530 1 = 1 , N F I C T 
H(I , J) = HOLD CI,J) 

530 IFCHFIXCI,J).EQ. 99.9)H(I,J) = 99.9 
r 

C PRINT OUT INITIAL CONDITIONS 
CALL PR INC TX , 1 , ? , M M IMP , 2 , NI'.ONI), T I Ml- i 
CALL PR I N ( T Y . i! , , MBOND , 2 . NI'.OND , T I HI.', i 
CALL PR IN ( RCHG ,5,2, MBONEL, 2 , NBOND , T I ME ) 
CALL PRINCS,3,2,MBOND,2,NBOND,TIME) 
CALL PRIN(HF1X,6,1,MFICT,1,NFICT,TIME) 

C 
C NBLOCK IS NO. OF YEARLY BLOCK OF DATA 

READC2,*)NBLOCK 
DO 5S0 IBLOCK = l,NBLOCK 
WRITEC 4,560 )IBLOCK 

560 FORMATOOX,'BLOCK NO. = '.13) 
DO 580 I MONTH = 1.12 
DO 765 NF = 1,NF 

765 QFCCNF,IBLOCK . I MONTH) = 0.0 
C NDAYC) = NO OF DAYS IN MONTH,QFC()= FLOWS IN ML/D 

READC2,*)NDAYCI BLOCK.IMONTH) , 
G. (QFCCNF, IBLOCK, IMONTH) , NF = 1 , NFCS) 

WRITEC 4,570 )NDAYCIBLOCK.IMONTH) . 
& (QFCCNF,I BLOCK,IMONTH),NF = 1,HFCS) 

570 FORMATC15,10F7 . 1 ) 
r -

C CONVERT INPUT VALUES OF ML/D INTO M**3/D 
DO 580 NF = 1,NFCS 

580 QFCCNF,IBLOCK ,IMONTH) = QFCCNF,IBLOCK,IMONTH)*1000.0 
C 
C CALCULATE AVE. OF FIRST BLOCK FOR STEADY STATE 

DO 590 NF = 1,NFCS 
59 0 QAVCNF) = 0.0 

DO 600 NF = 1,NFCS 
DO 600 IMONTH = 1,12 

600 QAVCNF) - QFCCNF,1,IMONTH) i QAVCNF) 
DO 610 NF = 1,NFCS 

610 QAVCNF) = QAV(NF)/12.0 
C 
C SET IFIRST NEGATIVE FOR INITIAL STEADY STATE 
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IFIRST = 100 
C 
C INPUT OF TIMES IN DAYS WHEN CALCULATION IS PERFORMED 

READ(2,*)KDAY 
DO 620 K = 1,KDAY 

620 READ(2,*)TDAY C K) 
9000 WRITEC4,*) 
C 
C TIME INCREASED , CHANGE IN YEAR 

DO 700 I YEAR = 1,100 
IF(IFIRST.LT.0)GO TO 755 
READ(2,*)I BLOCK 

C IF I BLOCK NEGATIVE CALCULATION STOPS 
IFCIBLOCK.LT.0)GO TO 8000 
WRITEC 4 ,720) 1 BLOCK,I YEAR 

/20 FORMATC1 OX, 'BLOCK NO. = ,13, 'YEAR NO.= '.13) 
C 
C CHANGE IN MONTH 
755 DO 730 I MONTH = 1.12 

IFCIFIRST.LT.0)GO TO 750 
C 
C COMBINE ALL FLOWS PER NODE I MRS(I,J),UN ITS M**3/D 
C STECIAL CALCULATION FOR INITIAL HEADS 

WRITEC 4,74 0 )I MONTH,NDAYCI BLOCK, I MONTH) , 
*(QFC(NF,I BLOCK,I MONTH),NF = l.NFCS) 

740 FORMATC IX, 'MONTHS ' , 14, ' NO . f) F HAYS- '.T4, 
* ' FLOWS-" ' . 5K1 ? . 1) 

75 0 CONTINUE 
DO 800 I = 2 , I1BOND 
DO 800 J = 2,NBOND ' 
IF(IFIRST.LT.0)GO TO 810 
RSCI,J) = RCHGC I ,J)*QFC(1,I BLOCK, I MONTH 1 
GO TO 800 

810 RSCI,J) = RCHGC I . J)*QAV(1 ) 
800 CONTINUE 

DO 820 N = 2,MFCS 
NN = NFLOW(N) 
DO 8 20 II = 1,NN 
I = IW ( N , 11 ) 
J = JWCN,11) 
IFCIFIRST.LT.0)GO TO 830 
RSCI,J) = RS(I,J) i C QFC C N, I BLOCK,I MONTH)-QFLOW C N 
GO TO 820 

830 RSCI,J) = RSCI,J) i QAVCN ) *QF"LOW(N , II ) 
820 CONTINUE 
C 
C DIVIDE NODAL FLOW BY AREA TO GIVE M/D 

DO 8 40 I = 2,"BOND 
DO 8 40 J = 2,NBOND 

8 40 RSCI..J) = 4 . 0*RS( I , 3 )/ C CXC I • 1 ) XCI 1 ) ) * ( Y ( J i 1 ) YC 
C 
C INCREASE TIME ; CALCULATE BELT 

LDAY = KDAYi1 
DO 900 IDAY=1,LDAY 
IFCI DAY.N E.1)G 0 TO 910 
DELT = TDAYC1 ) 
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DAYT= TDAY(l) 
GO TO 930 

910 IF( I DAY . EQ . L.DAY )GO TO 920 
DELT = TDAY(IDAY) T D A Y O D A Y 1) 
DAYT = TDAYCIDAY) 
GO TO 930 

920 DAYT = FLOAT(NDAY(I BLOCK,1 MONTH)) 
DELT = DAYT TDAY(KDAY) 

930 IF(DELT.LE.0.001)GO TO 900 
SFAC = 1 . 0 

C 
C START OF S.O.R. CACUI.AT I ON 
C MULTIPLYING FACTOR POP };TORAGIi 

IF(IFIRST.LT.0)SFAC = 0.00000001 

w MULTIPLIER AND PREVIOUS TIME STEP FACTORS;USE ARRAYS TV IY 
RDELT =1.0/DELT 
DO 940 I = 2,MBOND 
DO 940 J - 2.NBOND 
HOLD(I.J) = H(I,J) 
TX ( I , J ) = (SFAC*S( I , J ) - RDELT f A ( I , J ) i B ( I , J ) i C ( I . J ) i D t I . .1 > .) 

940 TY(I,J)= SFAC*S(I,J)*H(I,J)*RDELT 
C 
C ITERATION LOOP ; MAX.NO.OF ITERATION 300 

DC 950 ICYCLE=1,300 
IND = 0 
DO 960 I = 2, MBOND 
DO 960 J - 2,NBOND 
HOLD(I,J) = H(I.J) 
IFCHFIXCI ,J).GE. 10000.0 ) GOTO 970 
AB = A(I,J)*H(I i 1 , J) i B( I . J)*HCI . J l)iC(I.J)-H(I 1 .J) 

* i D ( I , J ) *H ( 1 , J i 1 ) i'f Y ( I , J ) i RS ( I , J ) 
IF(ABS(AB TX(I,J)*HOLD(I,J)),LT.ERROR)GO TO 980 
IND = 100 

380 H O , J ) = (1.0 OFAC)*HOLDO,J) iOFAC*AB/TXO . J) 
GO TO 960 

970 H( I , J) = HFIXCI,J ) 
960 CONTINUE 

I F O FIRST . LT . 0 ) GO TO 950 
IFOCYCLE.LT.2)GO TO 950 
IFOND.EQ.O) GO TO 990 

950 CONTINUE 
IFOFIRST.GT.O) GO TO 1000 

C OUTPUT SECTION FOR INITIAL STEADY HEADS 
IFIRST = 100 
WRITE(4,1010) 

1010 FORMATC1X, ' INITIAL STEADY STATE HEADS') 
CALL PRIN(H,7,2.MBOND.2,NBOND.TIME) 
GO TO 9000 

1000 WRITE(4,*)'CONVERGENCE NOT ACHIEVED IN 300 ITERATIONS' 
C END OF SOR ROUTINE 
C 
990 CONTINUE 
C SECTION FOR CALCULATING FLOW INSERTED HERE 
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FLOW = 0.0 
C 

WRITEC 4,1 040 )I CYCLE,DAYT,H(9,3),H(9,4),H(9,5),HC 9,V), 
* H ( 9 . 9 ) , H ( 9 , 11 ) . H C 9 , 1 3 ) . H ( 9 , 1 5 ) , H ( 2. , 7 ) , M (5 . 7 ) 
* H C 7 , 7 ) , H C1 1 , 7 ) 

1040 F0RMATC1X,I 5,Fl0.2.12F9.3) 
900 CONTINUE 
730 WRITE(4,*) 
C 
C FULL PRINT OUT AT END OF EACH YEAR 

CALL PR IN(H,7, 2,HBOND,2.NBOND,TI ME) 

70 0 WRITE(4,*) 
8000 STOP 

END 

100 
101 
102 
103 
104 
1 05 
106 
1 n n 
A U / 

I 08 
110 
II 1 
11 2 
115 

SUBROUTINE PR 1 II ( KUNC, NO 
DIMENSION FUNCC 21,1 6) 

i B i : c ; , ] I-.ND , j i ' . i - ; ' . ; , . • i : m > , T I HI-; I 

FORMATC10X 
FORMATC10X 
FORMAT(1 OX 
FORMAT(1 OX 
FORMATC10X 
FORMATC10X 
FORMAT(1 OX 
FORMAT(IX, 
FORMAT(5(/ 
FORMAT(IX, 
FORMATCIX, 
FORMAT(3X, 
FORMAT(IX, 

TRANSMISSIVITY~TN"X 
TRANSMISSIVITY IN Y 
STORAGE FACTORS') 
INITIAL VALUES OF HEAD! 
RECHARGE VALUES ' ) 
FIXED HEADS') 
VALUES OF HEADS AT',F6 

1P14E9 
) ) 

DIRECT 1 ON 
DIRECTION 

1 >! 

4X) ) 
1 9F6 I 3 , 1 X 

1916) 
' 1 . 00Ei06 

IS NODE 
SIGNIFIES FREE HEAD 

BOUNDARY') 

IF(NO.EQ 
IFCNO.NE 
WRITEC 4 , 
GO TO 7 
IFCNO.NE 
WRITEC 4, 
GO TO 7 
IFCNO.NE 
WRITEC 4, 
GO TO 7 
IFCNO.NE 
WRITEC 4, 
GO TO 7 
IFCNO.NE 
WRITEC 4, 
GO TO 7 
IFCNO.NE 
WRITEC 4, 
WRITEC 4, 
GO TO 7 
WRITEC 4, 

. 7)GO TO 6 

.1 )GO TO 1 
100) 

.2)GO TO 2 
101 ) 

.3)GO TO 3 
102) 

. 4)GO TO 4 
103) 

.5) GO TO 5 
104) 

.6)GO TO 6 
105) 
115) 

106) TIME 
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WRITEC4,112)(I, I=IBEG,I END) 
DO 11 J = JBEG,JEND 

11 WRITEC 4,111)J,(FUNCCI,J),I = IBEG, I END) 
GO TO 10 

7 WRITEC4,110)(I,1 = 1 BEG.I END) 
DO 8 J=JBEG,JEND 

8 WRITEC 4,107)(FUNCCI ,J) .I- IBEG , I END) 
10 WRITE(4,108) 

RETURN 
END 



B: Radial flow model to analyse pump test at V1 site. 

A computer model based o£ finite difference approximation 
of following equation was used to analusr the pump test results for 
the borehole V1 0 

m k 
or 

k ? 5 
rdr 

. as 
at 

B.T 

whereQ 

s a drawdown in the aquifer at r radius from the wello 
ft; saturated thickness of the aquifer 
x.^ • radial permeability 
•? •-- storage coefficient 
G - vertical flow 

Following data were used in computations; 
Radius of the well = 1 0 0 mm 
;.>umpi!ng rate = 2 3 0 H hP/d 

Number of computations were made with following sets of data. 

Run no 0 Radial Storage 
permeability coefficient 

m/d 

Radius of Boundary Leakage 
influence condition factor 

m 

1 1 9 » 0 0.001 1000 free 
2 1 9 = 0 0 . 0 0 0 0 8 1000 free 
3 3 8 o O 0 . 0 0 0 0 8 1CKX> free 
k 1 9 o 0 0 . 0 0 0 0 8 3 0 0 x fixed 

1 9 o 0 0 . 0 0 0 8 3 0 0 
head. fixed 
head 

m 

No leakage 
no leakage 
no leakage 
1 0 0 0 

6 5 0 0 



90 

....t - -. sr.-, -r-tr, : i o : r i T O R i : . " a :rj:.ir~: VA;:'£rL,.7lu,u :-HATU< LC/IAG, 
zETJ'AraT 'nzTiasArjRE DATA, 1579 - 1561. p a r ? 1 REDUCED WATER l i v e s 

Elevation . 1 9 7 9 teSO 
m.s.l. A u g . Sept. Oct. Kow. De*. Jari? F E b . March 

_ J s i : 

April }>:, 
July Aua. Sept. Cz~ 

1 9 3 1 • 
Or:. • Jan. Tea. March April May June 

= 2 A 3 0 . 0 2 8 T V . P - - - - - - • . ' 1 5 . 2 7 1 5 . 1 2 1 . 3 . 9 4 1 3 . 7 3 1 4 . '-j 1 4 . 2 5 1 4 . V ? 2 3 1 4 uO 1 4 . 7 2 1 4 . 6 7 - - 1 4 . 2 7 1 4 . 2 2 

V 7 2 3 . 6 5 0 T V , P - - - - - - ' 1 6 . 0 3 1 o . s o 1 5 . 6 5 - 1 5 . 3 1 1 4 . 5 8 1 4 . L ' - 1 4 . 5 5 1 4 . 5 ' 1 4 . 8 8 - - 1 4 . 5 3 1 4 . 5 2 

3 5 « 1 . 7 7 5 T V . P - - - - " A' - - 1 4 . 9 0 1 4 . 9 4 1 4 . 9 4 1 4 . 8 5 1 4 . 7 5 1 4 . 6 4 1 4 . 6 2 1 4 5 2 1 4 7 6 1 4 . 8 7 1 4 . 5 2 - - 1 6 . o 3 1 4 . 7 3 

> S 3 . 4 9 2 T W P - j - - - 0 . 4 1 • £ - 0 . 0 7 'i • ' - 0 . 1 0 - 0 . 0 9 0 . 0 1 0 . 0 7 0 . 1 9 0 . 2 4 - 0 . 4 9 ' 0 . 4 4 - 0 4 9 0 . 4 4 - - - - -

= 9 A • 2 9 . 1 4 8 T W P - i - - -
0 . 4 1 • £ - 0 . 0 7 'i • ' - - 1 2 . 5 6 1 2 . 5 9 1 2 . 5 5 1 2 . 5 5 1 1 . 5 4 1 1 . 7 6 1 2 0 4 1 2 2 7 1 2 . 3 1 1 1 . 7 5 - - 1 1 . 5 5 1 1 . 4 2 

' 1 3 o 1 9 . 5 3 TV. 'P - t 
i - - - - . 8 . 5 8 8 . 4 0 8 . 4 7 8 . 4 9 8 . 5 5 B . 5 5 8 . 4 5 - -

J 1 1 . 7 4 
i - - - - 7 . 5 3 - - p u m p f i t t e d 

V 2 " 4 5 . 0 T C L 1 2 3 2 1 2 . 2 5 1 2 . 1 3 * 1 2 . 2 7 , 1 2 . 6 6 1 3 . 2 0 1 3 . 5 6 1 3 . 7 3 1 3 . 7 8 . / 1 3 . 7 8 ' , 3 . 7 0 1 3 . 4 6 1 3 . 3 0 1 3 . 2 2 1 1 3 . 1 7 1 3 0 3 1 3 2 9 1 3 . 3 2 • 1 3 , - 3 3 1 3 . 4 0 1 3 . 3 6 1 3 . 2 0 1 3 . 1 1 

W A 
w a 

3 4 . 9 7 5 
3 5 . 6 6 5 

T W 
T V . P 

- - - - • - - - 1 5 . 1 5 
1 5 . 1 5 

1 4 . 6 6 
• 1 4 . 7 ? 

1 4 . 8 0 
1 4 . 8 1 

1 4 . 6 0 
1 5 . 6 . 1 

1 4 . 0 7 
1 4 . 4 1 

W e l l 
1 4 . 1 6 

i b l a c k e d 
M 4 . 1 3 1 4 1 6 1 4 4 5 1 4 . 5 8 1 4 . 5 8 _ - 1 . 4 . 2 6 . 1 4 . 1 4 

/ 3 - 1 » 4 4 . 8 8 1 T C L - - - - - • - - - - - - - - ' " f 8 . 9 0 8 9 0 B , 8 7 8 . 9 4 8 . 8 3 - - " 8 . 7 0 8 . 5 9 

/ 3 - 2 4 2 . 5 6 7 T V . P - - - - - - - - - - - - - L - - - 8 . 6 2 - - - -
. C 1 5 3 . 0 1 r a - ; - - - 1 5 . 6 5 ' l 6 . 3 3 1 6 . 6 0 1 6 . 6 0 1 6 . 4 3 1 6 . 2 8 , 1 5 . 1 1 1 5 . 9 2 1 5 . 7 2 - J 1 5 . 4 3 1 5 4 ' . 1 5 2 5 1 5 . 8 8 - - - - -

A 6 . 2 3 . 1 4 1 T U P - - - - 1 5 . 5 9 1 5 . 3 3 1 5 . 3 5 1 5 . 2 3 1 5 . 0 7 ' 1 4 . 9 0 1 4 . 6 8 1 4 . 4 7 1 4 . 2 6 1 1 4 . 2 2 1 4 2 2 1 4 4 9 1 4 . 6 6 1 4 . 6 4 - - 1 4 . 3 3 1 4 . 2 0 

/ 1 - 1 3 6 . 4 1 6 T U P - - - - - - ' - -P - 1 . 7 . 1 4 1 6 . 9 0 - 1 6 7 5 0 ' 1 6 . 4 4 - 1 5 8 2 - - . - - - -
/ 1 - 3 3 6 . 5 3 1 T W P j . - - - - - - - - - i 1 7 . 3 3 1 7 . 1 0 1 6 . 9 5 1 5 . 6 9 ! 1 6 . 6 3 1 6 . 5 6 1 7 0 1 1 7 . 1 3 - 1 7 . 1 3 - - 1 6 . 7 6 1 6 . 6 2 

' 7 A 3 4 . 7 0 5 
3 4 . 5 1 2 

T C L 
T V . P 

1 2 5 6 ' 1 2 . 5 1 1 2 . 9 1 2 . 3 1 - - 1 3 . 4 9 
1 3 . 4 0 

1 3 . 7 5 
1 3 . 5 8 

1 3 . 8 3 
j 

1 3 . 9 2 i 
J 

1 3 . 8 6 1 3 . 8 1 1 3 . 7 7 1 3 . 5 0 ' 1 3 . 4 9 1 3 . 4 9 1 3 . 6 0 1 3 . 6 7 1 3 . 6 8 
- - - -

. < 2 - 1 

I T V . ' J 

aU.V j 

7 3 - 3 

J\-Z 
3W51 

3 * 5 2 

3 W 5 3 

3 V . S 4 

3 W 5 5 -

D V . 5 6 

3 W 5 7 

' j -V iSB i 

r 
3 W 5 9 - •' 

3 W S 1 . 

3 V 6 4 , 

D V 6 5 . , 

3 V 6 6 v 

3 W 5 7 

D V J 6 8 •-' 

D ' , ' 6 9 o 

T W P -
T L X -
T P W -

NOTE: 

2 3 . 2 3 8 T W P 

3 5 . 5 5 6 T C L 

3 1 . 3 4 8 T U P 

4 2 . 9 0 7 

3 6 . 3 7 3 T C L 

2 9 . 4 1 3 T P W 

2 0 . 7 4 1 T P W 

5 . 4 4 6 T P W 

2 . 8 5 5 T P W 

5 1 . B 4 4 T P W 

3 6 . 9 0 3 T P W -

5 0 . 5 5 6 T P W 

3 7 . 7 5 2 T P W 

3 8 . 9 4 " , T P W 

3 7 . 5 . 0 4 T P W 

5 9 . 2 2 7 T P W 

6 5 . 7 5 9 T P W 

1 5 . 7 1 8 T P W 

3 2 . 2 1 6 T P W 

3 1 . 0 9 1 T P W 

3 0 . 0 3 6 T P W 

Top of Well Protecto 
Top of Casing Lip 
Top of Parapet Wall 

: t 
8 . 3 3 7 . 9 4 . 7 . 8 8 7 . 8 2 7 . 3 4 

8 . 2 5 

7 . 8 4 

9 . 0 2 

S. 1 C 

7 . 7 5 

8 . 7 6 

OW We-1 c ai-«. fcanO-duc opcnSyeOis^all other wcllo aro tubevell 

9 . 1 4 9 . 0 6 

- - - - - - - - - - - 3 6 . 3 5 - - - -
r - - - 3 3 . 8 1 3 3 . 0 0 3 1 . 8 5 3 0 . 2 3 3 1 . 1 7 3 2 . 4 7 3 3 . 8 7 3 3 . 4 3 3 3 . 0 3 - - 3 0 . 9 5 3 0 . 8 4 

2 8 . 4 7 2 8 . 2 6 2 7 . 9 0 2 7 . 9 8 2 8 . 4 8 ] 2 7 . 4 7 2 6 . 9 6 2 7 . 3 5 2 7 . 3 1 2 7 . 5 1 2 7 . 3 5 2 7 . 6 8 / 2 7 . 5 0 2 6 . 5 2 - - dry . 2 5 . 1 5 

1 0 . 6 0 1 1 . 3 4 1 0 . 8 1 1 0 . 0 6 9 . 0 3 i 8 . 7 0 E L 3 5 8 . 0 5 7 . 5 0 7 . 3 3 7 . 4 2 7 . 6 9 y 7 . 7 6 7 . 5 0 - - 6 . 9 5 6 . 7 8 

. ' 4 . 7 3 4 . 6 2 4 . 3 9 4 . 6 8 4 . 6 9 4 . 6 0 4 . 6 1 4 . 5 2 4 . 6 8 4 . 7 6 4 . 7 6 4 . 7 6 ' 4 . 7 7 4 . 5 4 - - 4 . 7 1 4 . 6 0 

. 1 . 4 9 1 . 1 7 0 . 9 1 • 0 , 6 3 - 0 . 5 3 . 0 . 3 3 0 . 2 3 ' 0 . 0 8 U . 2 9 0 . 9 1 0 . 6 6 1 . 1 6 0 . 9 3 0 . 7 2 - - , 0 . 5 6 0 . 5 8 

4 4 . 8 2 4 4 . 4 6 4 4 . 0 8 4 3 . 7 8 4 3 . 4 5 ' 4 3 . 2 1 4 2 . 7 6 4 2 . 5 0 4 1 . 9 4 4 2 . 1 0 4 1 . 9 9 4 2 . 2 7 4 2 . 3 6 4 2 . 3 1 - - 4 1 . 5 0 4 1 . 4 9 

3 3 . 3 1 3 2 ^ 4 3 1 . 8 4 3 1 . 2 4 3 0 . 5 8 ' 3 0 . 2 5 3 0 . 2 3 / dry dry 3 1 . 1 3 3 1 . 0 6 3 1 . 0 4 / 3 1 . 0 5 3 0 . 1 3 - - dry 2 9 . 6 2 

4 1 . 0 1 4 1 . 1 5 4 0 . 8 9 4 0 . 5 3 4 0 . 1 4 i 4 0 . 8 7 3 9 . 4 9 , 3 9 . 0 5 3 7 . 8 0 3 7 . 7 1 3 7 . 7 1 3 8 . 8 5 3 8 . 5 4 3 8 . 4 7 - - dry 3 7 . 7 9 

3 3 . 3 3 3 2 . 6 5 3 3 . 0 4 3 1 . 5 2 3 0 . 7 5 j 3 0 . 2 8 2 9 . 6 5 2 9 . 4 1 2 8 . 8 4 3 1 . 0 2 . 3 1 . 5 4 3 2 . 7 0 3 1 . 9 7 3 1 . 0 6 - 2 8 . 6 8 2 9 . 0 1 

3 1 . 9 4 3 1 . 9 7 3 1 . 5 5 3 1 . 2 9 ' 3 0 . 9 1 ] 3 0 . 4 0 2 9 . 6 9 ; 
2 8 . 5 4 2 7 . 4 4 2 8 . 0 7 2 8 . 3 5 2 3 . 6 7 2 9 . 0 5 2 8 . 9 6 - - dry dry 

- - - • 3 2 . 0 4 3 4 . 2 7 j 3 4 . 0 3 3 3 . 8 0 . 3 3 . 8 3 3 4 . 1 4 3 4 . 7 9 3 4 . 7 2 3 4 . 5 2 3 4 . 2 6 3 3 . 6 4 - - 3 4 . 0 8 3 4 . 1 0 

- - - - - | - 4 7 . 8 9 , 4 7 . 4 4 - 4 6 . 6 1 4 6 . 7 9 4 6 . 8 2 4 6 . 7 3 4 6 . 5 4 - . - 4 5 . 3 3 4 5 . 4 1 

- - - - 4 4 . 6 1 , 4 4 . 5 6 - - 4 3 . 9 5 4 4 . 0 3 . , 4 3 . 6 3 4 3 . 8 5 - - 4 3 . 5 2 4 3 . 5 4 

- - - - - - 1 0 . 3 8 / 8 . 9 9 - - 1 2 . 2 0 1 3 . 1 1 / 1 2 . 6 0 1 2 . 5 1 - - 1 2 . 2 2 1 2 . 5 7 

- - - - - - 2 6 . 9 2 2 5 . 4 2 dry 2 6 . 8 4 2 7 . 1 7 2 8 . 4 2 / 2 8 . 1 2 2 7 . 6 7 - - 2 6 . 5 2 2 6 . 5 7 

- - - - 2 4 . 0 9 / dry dry 2 6 . 1 3 2 4 . 6 5 2 5 . 6 1 2 5 . 9 0 2 5 . 4 8 - - 2 4 . 3 9 2 4 . 3 9 

- - - - - 2 6 . 3 0 _ _ 2 4 . 6 6 2 5 . 1 8 2 4 . 7 2 2 5 . 5 6 2 6 . 8 1 - - or/ • dry 

- Q 


