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94 TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS 

Examples of Model Output given in the first three lines of output for each 
example. Note that output for the fourth example 
problem has been edited so that the computed hydrau- 

Output is listed from simulations corresponding to lit he;ad and water-balance summary for the l7rs.t and 
the four examples of input that were given in the last (44th) time steps follow the output of initial 
previous section. A description of the simulation is conditions. 
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D 

B 

*** EXAMPLE 1. -- TWO-ELEMENT, FOUR-NODE PROBLEM SOLVED WITH LMFEl. 
*** CONTAINS THREE STRESS PERIODS WITH CHANGES TO SPECIFIED HEADS 
*** AND AREALLY DISTRIBUTED STRESSES ON EACH STRESS PERIOD. 

NO. OF ELEMENTS (NELS) .................... 
NO. OF NODES NNDS 

1 f 
.... .... ....... ........ 

MAX. NO. OF T ME S EPS PER STRESS PERIOD ( 
NO. OF STRESS PERIODS (NPER) .............. 
NO. OF ZONES 
NO. OF POINT 5 

NZNS) ....................... 
LOWS (NWELS) ................ 

. . . . . . 

. . . . . . 
MXSTPS 
. . . . . . 
. . . . . . 
. . . . . . 
(NQBND 
..***. 

. . = 

. . = f 

. . = 

. . = i 

. . = 

. . = ii 

. . = 

. . = ; K: OF CAUCHY-TYPE BOUNDARY ELEMENT SIDES 
OF CAUCHY-TYPE BOUNDARY ZONES (NBCZ).. 

Ei OF SPECIFIED HEADS (NHDS)...................... = 

MAX 
IMUM CONDENSED BAND WIDTH (MBWC)................ = 5 
IMUM MATRIX BAND WIDTH (MBW).................... = 2 

DIMENSION OF G MUST BE AT LEAST 87 

SCALE CHANGE FOR NODAL COORDINATES: 
** 1 MAP UNIT = 1000 FIELD UNITS (FT); TIME IN SECONDS ** 

NODAL COORDINATES 

No:E : CoED Y COORD NODE 

2 2:oooo 
1 .oooo ; CoEiD 
1 .oooo s 1:0000 

INITIAL HEADS 
NODE HEAD HEAD NODE 

: :8x*8: 
N"iE 

. 4 :Ki . 

SOURCE BED HEADS 
NODE HEAD HEAD NODE 

: 
0.00000 N"iE 0.00000 
0.00000 4 0.00000 

CAUCHY-TYPE BOUNDARY DATA BY BOUNDARY ZONE 

ZONE 1 CONTAINS 1 BOUNDARY SIDES 
S;;E BfJJ;A;Y B;;;;A;Y 

1’ 
ALPHA SPEK:ED Eti:EiNiL 

1 4 0.00000 0.20000E-02 0.00000 

; coEzD 
2:oooo 

HEAD 

HEAD 

EFiI:!NtL 
0.00000 

SPECIFIED HEADS 
BOUNDARY 

NODE HEAD 

: XEi . 

PARAMETERS BY ZONE 
ROTAT ION AQUITARD STORAGE RECHARGE 

ZONE X TRANS. Y TRANS. ANGLE HYD. COND. COEFFICIENT RATE 
1 O.lOOOOE-02 O.lOOOOE-02 0.00000 0.00000 O.lOOOOE-02 0.00000 

ELEMENT DATA 
ELEMENT NODE 1 NODE 2 NODE 3 NODE 4 ZONE 

: ; P 7 i ; 

MATRIX BAND WIDTH (IBND) = 2 

STRESS PEFt;OD 1: TIME STEP SIZES 

Ni* 
DELTA T . DELTA T NO. 
5000.0 

DELTA 1 



TECHNIQUES OF WATER-RESOURCE% INVESTIGATIONS 

OUTPUT FOR TIME STEP NO. 1 AT 5000.0 TIME UNITS 

NODE HEAD 
COMPUTEDN;;kUES OF H'fEfULIC HEAD 

NODE HEAD 

: 
114.95 
90.000 : ?%“2 . 

SUMMARY OF FLOW AT CAUCHY-TYPE BOUNDARIES BY ZONE 

ZONE 
"OLUMETRI: RECHARGE RATE ............................ = 2.0000 
VOLUMETRIC DISCHARGE RATE ........................... 
TOTAL RECHARGE VOLUME 

= Oid;l;O 
= 

TOTAL DISCHARGE VOLUME 
............................................................. 

= O.OOOOi, 
NET VOLUMETRIC FLOW RATE, POSITIVE FOR RECHARGE ..... = 2.0000 
NET VOLUME, POSITIVE FOR ACCUMULATION ............... = 10000. 

VOLUMETRIC FLOW RATES BY BOUNDARY SIDE f:OR ZONE 

B”%tRY N°FE NODE 
L 

;;OL;M;TRIC FLOWN;;;E: 

1 1 4 1 .oooo 1 .oooo 

1 
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WATER BALANCE SUMMARY 

VOLUMETRIC RATES FOR TIME STEP NO. 
ACCUMULATION OF WATER IN STORAGE.................! = 0 97853 
RECHARGE FROM POINT SOURCES .. .... ..... ..... ........... = 0:OOOOO 
DISCHARGE FROM POINT SINKS .......................... = 0.00000 
RECHARGE FROM DISTRIBUTED SOURCES ................... = 0.00000 
DISCHARGE FROM DISTRIBUTED SINKS .................... = 0.00000 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE ........... = 0.00000 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE .......... = 0.00000 
RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES .............. = 2.0000 
DISCHARGE ACROSS CAUCHY-TYPE BOUNDARIES ............. = 0.00000 
RECHARGE ACROSS SPECIFIED-HEAD BOUNDARIES ........... = 0.00000 
DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES .......... = -1.0215 
DISCHARGE FROM NONLINEAR POINT SINKS ................ = 0.00000 
RECHARGE FROM NONLINEAR STEADY LEAKAGE .............. = 0.00000 
DISCHARGE FROM NONLINEAR STEADY LEAKAGE ............. = 0.00000 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ...... = 0.00000 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ..... = 0.00000 
FLOW IMBALANCE ...................................... = 0.23842E-06 

TOTAL VOLUMES SINCE BEGINNING OF SIMULATION 
ACCUMULATION OF WATER IN STORAGE .................... = 4892.7 
RECHARGE FROM POINT SOURCES ......................... = 0.00000 
DISCHARGE FROM POINT SINKS .......................... = 0.00000 
RECHARGE FROM DISTRIBUTED SOURCES ................... = 0.00000 
DISCHARGE FROM DISTRIBUTED SINKS .................... = 0.00000 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE ........... = 0.00000 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE .......... = 0.00000 
RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES .............. = 10000. 
DISCHARGE ACROSS CAUCHY-TYPE BOUNDARIES ............. = 0.00000 
RECHARGE ACROSS SPECIFIED-HEAD BOUNDARIES ........... = 0.00000 
DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES .......... = -5107.3 
DISCHARGE FROM NONLINEAR POINT SINKS ................ = 0.00000 
RECHARGE FROM NONLINEAR STEADY LEAKAGE .............. = 0.00000 
DISCHARGE FROM NONLINEAR STEADY LEAKAGE ............. - 0.00000 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ...... = 0.00000 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ..... = 0.00000 
FLOW IMBALANCE ...................................... = O.l1921E-02 

STRESS PE;FtOD 2: TIME STEP SIZES 
NO. DELTA T . DELTA T NO. DELTA T 

1 2000.0 
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CHANGES IN VALUES OF DISTRIBUTED FLOWS 
BEGINNING ON T;:; STEiONO. 1 AT 5000.0 TIME UNITS 

ZO:E E;: EL;: C$;i;“: 
NE’W UNIT 

DISCHARGE 
. O. l~OOOOE-05 
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CHANGES IN VALUES OF SPECIFIED HEAD 
BEGINNING ON TIMEN;;EP NO. 

l AT FiKkO 
TIME UNITS 

5 KS: . 

99 



100 TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS 

OUTPUT FOR TIME STEP NO. 1 AT '7000.0 TIME UNITS 

NODE HEAD 
COMPUTED VALUES OF H;FWULIC HEAD 

NODE NODE HEAD 

: 
122.95 110.00 
110.00 : 143.14 

SUMMARY OF FLOW AT CAUCHY-TYPE BOUNDARIES BY ZONE 

ZONE 
VOLUMETRI; RECHARGE RATE ............................ = 2.0000 
VOLUMETRIC DISCHARGE RATE ........................... 
TOTAL RECHARGE VOLUME ............................... 

= oi;m;o; 
= 

TOTAL DISCHARGE VOLUME .............................. = o.oooilo 
NET VOLUMETRIC FLOW RATE, POSITIVE FOR RECHARGE ..... = 2.0000 
NET VOLUME, POSITIVE FOR ACCUMULATION ............... = 4000.0 

VOLUMETRIC FLOW RATES BY BOUNDARY SIDE FOR ZONE 1 

B°KzRY 
NODE NODE 

K L 
;;Cl;M;TRIC FLOWN;;:Ef 

1 1 4 1 .oooo 1 .oooo 
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B 

B 

WATER BALANCE SUMMARY 

VOLUMETRIC RATES FOR TIME STEP NO. 
ACCUMULATION OF WATER IN STORAGE.................! = 7 4739 
RECHARGE FROM POINT SOURCES .. .... ..... ..... ........... = 0.60000 
DISCHARGE FROM POINT SINKS .......................... = 0.00000 
RECHARGE FROM DISTRIBUTED SOURCES ................... = 1.0000 
DISCHARGE FROM DISTRIBUTED SINKS .................... = 0.00000 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE ........... = 0.00000 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE .......... = 0.00000 
RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES .............. = 2.0000 
DISCHARGE ACROSS CAUCHY-TYPE BOUNDARIES ............. = 0.00000 
RECHARGE ACROSS SPECIFIED-HEAD BOUNDARIES ........... = 4.4739 
DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES .......... = 0.00000 
DISCHARGE FROM NONLINEAR POINT SINKS ................ = 0.00000 
RECHARGE FROM NONLINEAR STEADY LEAKAGE .............. = 0.00000 
DISCHARGE FROM NONLINEAR STEADY LEAKAGE ............. - 0.00000 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ...... = 0.00000 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ..... = 0.00000 
FLOW IMBALANCE ...................................... = 0.00000 

TOTAL VOLUMES SINCE BEGINNING OF SIMULATION 
ACCUMULATION OF WATER IN STORAGE .................... = 19840. 
RECHARGE FROM POINT SOURCES ......................... = 0.00000 
DISCHARGE FROM POINT SINKS .......................... = 0.00000 
RECHARGE FROM DISTRIBUTED SOURCES ................... = 2000.0 
DISCHARGE FROM DISTRIBUTED SINKS .................... = 0.00000 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE ........... = 0.00000 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE .......... = 0.00000 
RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES .............. = 14000. 
DISCHARGE ACROSS CAUCHY-TYPE BOUNDARIES ............. = 0.00000 
RECHARGE ACROSS SPECIFIED-HEAD BOUNDARIES ........... = 8947.8 
DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES .......... = -5107.3 
DISCHARGE FROM NONLINEAR POINT SINKS ................ = 0.00000 
RECHARGE FROM NONLINEAR STEADY LEAKAGE .............. = 0.00000 
DISCHARGE FROM NONLINEAR STEADY LEAKAGE ............. = 0.00000 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ...... = 0.00000 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ..... = 0.00000 
FLOW IMBALANCE ...................................... = O.l1921E-02 

STRESS PERIOD 3: TIME STEP SIZES 
NO. DELTA T NO. DELTA T NO. DELTA T 

1 3000.0 
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CHANGES IN VALUES OF DISTRIBUTED FLOWS 
BEGINNING ON T;;; STEIONO. 1 AT 7000.0 TIME UNITS 

ZONE EL: ELS: 
OLD UNIT NEW UNIT 

DISCHARGE DISCHARGE 
1 1 2 O.lOOOOE-05 0.00000 
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CHANGES IN VALUES OF SPECIFIED HEAD 
BEGINNING ON TIMEN;;EP NO. 

l AT lEF” 
TIME UNITS 

z 
100.00 
100.00 

103 
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OUTPUT FOR TIME STEP NO. 1 AT 10000. TIME UNITS 

NODE HEAD 
COMPUTEDN;;kUES OF H;E;;ULIC HEAD 

NODE HEAD 

: xi 
3 100.00 

. 4 160.45 

SUMMARY OF FLOW AT CAUCHY-TYPE BOUNDARIES BY ZONE 

ZONE 
"OLUMETRI; RECHARGE RATE ............................ = 2.0000 
VOLUMETRIC DISCHARGE RATE ........................... = 0.00000 
TOTAL RECHARGE VOLUME ............................... = 6000.0 
TOTAL DISCHARGE- VOLUME .............................. = 0.00000 
NET VOLUMETRIC FLOW RATE, POSITIVE FOR RECHARGE ..... = 2.0000 
NET VOLUME, POSITIVE FOR ACCUMULATION ............... = 6000.0 

VOLUMETRIC FLOW RATES BY BOUNDARY SIDE FOR ZONE 1 

B°KitRY N”iE 
NODE 

L 
;;/FM;TRIC: FLOWN;;;E; 

1 1 4 1 .oooo 1 .oooo 
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WATER BALANCE SUMMARY 

VOLUMETRIC RATES FOR TIME STEP NO. 
ACCUMULATION OF W, ATER IN STORAGE .............. 
RECHARGE FROM POINT SOURCES ................... 
DISCHARGE FROM POINT SINKS .................... 
RECHARGE FROM DISTRIBUTED SOURCES ............. 

ED SINKS....... 
TRANSIENT LEAKA 

TRANS I ENT LEAK 
YPE BOUNDARIES. 
TYPE BOUNDARIES 
D-HEAD BOUNDARI 

. . . . . . . 
k:::: . . . . . . . . . . . . . . 
ES..... 

DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES .... 
DISCHARGE FROM NONLINEAR POINT SINKS .......... 
RECHARGE FROM NONLINEAR STEADY LEAKAGE ........ 
DISCHARGE FROM NONLINEAR STEADY LEAKAGE ....... 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIE 
FLOW IMBALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1 
. . . . . . = 0. ...... = ...... = 0”: ...... = -. ...... = 
...... = :: 
...... = 0. ...... = 2 
...... = 
...... = :: 
...... = -1 
...... = 0. 

ATION 
. . . . = 
. . . . = 
. . . . = 
. . . . = 
. . . . = 
. . . . = 
. . . . = 
. . . . = 
. . . . = 
. . . . = 
. . . . = 
. . . . = 
. . . . = 
. . . . = 
. . . . = 
. . . . = 
. . . . = 

29485 

EEOO 
11921E 
00000 

Kc%: 
I. 0000 
00000 
00000 
.7051 
00000 
00000 
2%: 
00000 
23842E 

2000.0 
0.00000 
0.00000 

oi::::” 0. ooooil 
8947.8 

-10223. 
00 - Kz: 
0 : 00000 
0.00000 
0.00000 
O.l9073E- 

,06 

06 

02 

105 
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*** EXAMPLE 2. -- TWO-ELEMENT, FOUR-NODE PROBLEM SIMULATING WATER-TABLE CONDI- 
*** TIONS. THREE STRESS PERIODS SHOW CHANGES TO CONTROLLING HEADS AT NONLIN- 
*** EAR CAUCHY-TYPE BOUNDARIES AND TIME-STEP SIZES. SOLUTION BY MICCG METHOD. 

NO. OF ELEMENTS 
NO. OF NODES 6 

NELS) . . . . . . . . . . . . . . . . . . . . . . . . . . 
NN S 

f f 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

MAX. NO. OF T ME SEPS PER-STRESS PERIOD (MXSTPS 

. . . = 1 

. . . = 
1 . . = : 

NO. OF STRESS PERIODS (NPER)....................: .. = 
NO. OF ZONES 
NO. OF POINT 1 

NZNS) ................................ - 
f 

LOWS (NWELS 
R 

......................... = 1 
NO. OF CAUCHY-TYPE BOUNDA Y ELEMENT SIDES (NQBND) . . = 
NO. OF CAUCHY-TYPE BOUNDARY ZONES (NBCZ) ........... = ii 
NO. OF SPECIFIED HEADS 
MAXIMUM CONDENSED BAND s 

NHDS) ...................... = 
IDTH (MBWC 

6 
................ - f 

MAXIMUM NO. OF ITERATIONS FOR MICC (NIT) .......... - 
CLOSURE TOLERANCE FOR MICCG (TOL) .................. = O.l&OE-04 

DIMENSION OF G MUST BE AT LEAST 71 

WATER-TABLE AQUIFER: 
NOW G MUST BE DIMENSIONED TO AT LEAST 85 

NO. OF NONLINEAR CAUCHY-TYPE BOUNDARIES NBNC . . . . . = 
6 I4 NO. OF NONLINEAR CAUCHY-TYPE BOUNDARY ZO ES ( LCZ). = ; 

NO. OF NONLINEAR POINT SINKS (NPNB)................ = 0 

NONLINEAR CAUCHY-TYPE BOUNDARIES AND (OR) ;iNLINEAR POINT SINKS: 
NOW G MUST BE DIMENSIONED TO AT LEAST 

SCALE CHANGE FOR NODAL COORDINATES: 
** 1 MAP UNIT = 1000 FIELD UNITS (FT); TIME IN SECONDS ** 4: TI TLE 

NODE 
NODAL COORDI;A$ 

: 
: EED 
2:oooo 

: i%iD 
1: 0000 : 

i %ED 
1:0000 

1 EED 
2:oooo 

INITIAL HEADS 
NODE HEAD NODE HEAD NODE HEAD 

: 
100.00 100.00 
100.00 i 100.00 

NoYE 
HEAD 

;$CE BED HEADS 
HEAD NODE HEAD 

iEK% 2 . 9 . 8-t%! 

POINT FLOWS 

NoYE 
'I!;;;;~"' 

SPECIFIED HEADS 
BOUNDARY 

NODE HEAD 

5 
100.00 
100.00 

PARAMETERS BY ZONE 
AQUITARD STORAGE 

ZONE X TRANS. Y TRANS. RoEFN HYD. COND. COEFFICIENT REEtEGE 
1 O.lOOOOE-04 O.lOOOOE-04 0.00000 0.00000 0.10000 0.00000 

ELEMENT DATA 
ELEMfNT NOD; 1 NOD; 2 NOD: 3 NOD: 4 

Z":E 
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NODE Ty;;KFi;SS 
INI;;;i AQUIFER THICKNESS 

: 100: 00 a 

Ty;&KliiSS 

100:00 

NODE 

: 

E;F.;A;;ON 

101:oo 

EL;;V$ION OF AQUIFER TOP 

: 

E;;;A;;ON 

101:oo 

ZONE 
E!!: spK:lY 

1 1 0.10000 

NONLINEAR CAUCHY-TYPE BOUNDARY DATA BY 

ZONE 1 CONTAINS 1 BOUNDARY SIDES 

YliE 
LEAKAGE 

1’ 
COEFFICIENT NODE EXEFIAL 

O.ZOOOOE-03 
: Kx; . 

NODE THICKNESS 

NODE ELEVATION 

BOUNDARY ZONE 

CONTROLLING 
EL;;A;;;N 

60:000 

STRESS PE&OD 1: TIME STEP SIZES 
NO. DELTA T 

2' 
DELTA T NO. DELTA T 

1 600.00 600.00 3 600.00 

SOLUTION CONVERGED IN 2 ITERATIONS 

SOLUTION CONVERGED IN 1 ITERATIONS 

SUMMARY OF FLOW AT NONLINEAR CAUCHY-TYPE BOUNDARIES BY ZONE 

ZONE 
"OLUMETRI; RECHARGE RATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 0.39988 
VOLUMETRIC DISCHARGE RATE . . . . . . . . . . . . . . . . . . . . . . . . . . . 
TOTAL RECHARGE VOLUME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

= “Ego;; 
= 

TOTAL DISCHARGE VOLUME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = o.ooiloo 
NET VOLUMETRIC FLOW RATE, POSITIVE FOR RECHARGE..... = 0.39988 
NET VOLUME, POSITIVE FOR ACCUMULATION............... = 239.93 

VOLUMETRIC FLOW RATES BY BOUNDARY SIDE FOR ZONE 1 

B°Cs!~~RY N”iE N°FE 
;;KX;M;TRIC FLOWN;;;E; 

1 1 4 0.20036 0.19952 
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OUTPUT FOR TIME STEP NO. 1 AT 600.00 TIME UNITS 

NoYE 
HEAD 

COMPUTEDNlj;;UES OF H;;W&LTC HEAD 
NODE HEAD 

99.995 
2 100.00 f ::iE . 

c 
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WATER BALANCE SUMMARY 

VOLUMETRIC RATES FOR TIME STEP NO. 
ACCUMULATION OF WATER IN STORAGE.................! .. = 
RECHARGE FROM POINT SOURCES ......................... = 
DISCHARGE FROM POINT SINKS .......................... = 
RECHARGE FROM DISTRIBUTED SOURCES......... 
DISCHARGE FROM DISTRIBUTED SINKS.......... 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE. 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE 
RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES.... 
DISCHARGE ACROSS CAUCHY-TYPE BOUNDARIES... 
RECHARGE ACROSS SPECIFIED-HEAD BOUNDARIES. 

. . . . . . . . . . = 

.......... = 

.......... = 
........... = 
.......... = 
.......... = 
.......... = 

DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES .......... = 
DISCHARGE FROM NONLINEAR POINT SINKS ................ = 
RECHARGE FROM NONLINEAR STEADY LEAKAGE .............. = 
DISCHARGE FROM NONLINEAR STEADY LEAKAGE ............. = 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ...... = 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ..... = 
FLOW IMBALANCE ...................................... = 

TOTAL VOLUMES SINCE BEGINNING OF SIMUL 
ACCUMULATION OF WATER IN STORAGE................ 
RECHARGE FROM POINT SOURCES..................... 
DISCHARGE FROM POINT SINKS................ ...... 
RECHARGE FROM DISTRIBUTED SOURCES......... ...... 
DISCHARGE FROM DISTRIBUTED SINKS.......... ...... 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE. ...... 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE ....... 
RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES.... ...... 
DISCHARGE ACROSS CAUCHY-TYPE BGUNDARIES..:.: 
RECHARGE ACROSS SPECIFIED-HEAD BOUNDARIES... 
DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES.. 
DISCHARGE FROM NONLINEAR POINT SINKS........ 
RECHARGE FROM NONLINEAR STEADY LEAKAGE.-.... 

_ 
. . . . 
. . . . 
. . . . 
. . . . 
. . . . 

DISCHARGE FROM NONLINEAR STEADY LEAKAGE......... 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES.. 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES. 
FLOW IMBALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SOLUTION CONVERGED 

SOLUTION CONVERGED 

SUMMARY OF FLOW 

ZONE 1 

.ATION 
. . . . = 
. . . . = 
. . . . = 
. . . . = 
. . . . - 
. . . . = 
. . . . = 
. . . . = 
*... = 
. . . . = 
. . . . = 
. . . . = 
. . . . = 
. . . . - 
. . . . - 
. . . . - 
. . . . - 

-.10012 
0: ;;g 

oo%% 
;: WI;;; 

0: 00000 
0.00000 
O.l8005E-05 
-.23957E-05 
0.00000 
0.00000 
0.00000 

EE 
-:85242E-09 

-60.072 
0.00000 
-300.00 

E% 
0: 00000 

EE 
0: 00000 
O.l0803E-02 
-.14374E-02 
0.00000 
0.00000 

"i3"i0XS 
0. ootioo 
-.51145E-06 

IN 2 ITERATIONS 

IN 1 ITERATIONS 

AT NONLINEAR CAUCHY-TYPE BOUNDARIES BY ZONE 

VOLUMETRIC RECHARGE RATE ............................ = 0.39970 
VOLUMETRIC DISCHARGE RATE ........................... = 0.00000 
TOTAL RECHARGE VOLUME ............................... = 239.82 
TOTAL DISCHARGE VOLUME .............................. = 0.00000 
NET VOLUMETRIC FLOW RATE, POSITIVE FOR RECHARGE ..... = 0.39970 
NET VOLUME, POSITIVE FOR ACCUMULATION ............... = 239.82 

VOLUMETRIC FLOW RATES BY BOUNDARY SIDE FOR ZONE 1 

B”i%~RY N°FE N”:E ;;CX;M;TRIC FLOWNE;Ef 

1 1 4 0.20090 0.19880 
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OUTPUT FOR TIME STEP NO. 2 AT 1200.0 TIME UNITS 

NoYE 
HEAD 

COMPUTEDN;;kUES OF H;;WULIC HEAD 
NODE HEAD 

%‘:i 
3 

2 . 4 :::*z . 

c 
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WATER BALANCE SUMMARY 

VOLUMETRIC RATES FOR TIME STEP NO. 
ACCUMULATION OF WATER IN STORAGE.................: .. - 
RECHARGE FROM POINT SOURCES ......................... - 
DISCHARGE FROM POINT SINKS .......................... = 
RECHARGE FROM DISfRIBUTED~SOURCES......I.IIIIIIII:II = 
DISCHARGE FROM DISTRIBUTED SINKS .................... = 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE ........... = 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE .......... = 
RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES .............. = 
DISCHARGE ACROSS CAUCHY-TYPE BOUNDARIES ............. = 
RECHARGE ACROSS SPECIFIED-HEAD BOUNDARIES ........... = 
DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES.::..:::.: = 
DISCHARGE FROM NONLINEAR POINT SINKS................ = 
RECHARGE FROM NONLINEAR STEADY LEAKAGE.............. = 
DISCHARGE FROb 1 NONLINEAR STEADY LEAKAGE ............. = 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ...... = 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ..... = 
FLOW IMBALANCE ...................................... = 

-.10030 

0: gg 

iE%88 
0: 00000 

8%i% 
0: 00000 
0.44935E 
-.59818E 

-.61418E 

-05 
-05 

-07 

TOTAL VOLUMES SINCE BEGINNING OF SIMULATION 
ACCUMULATION OF WATER IN STORAGE .................... = -120.25 
RECHARGE FROM POINT SOURCES ......................... = 0.00000 
DISCHARGE FROM POINT SINKS .......................... = -600.00 
RECHARGE FROM DISTRIBUTED SOURCES ................... = 0.00000 
DISCHARGE FROM DISTRIBUTED SINKS .................... = 0.00000 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE ........... = 0.00000 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE .......... = 0.00000 
RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES .............. = 0.00000 
DISCHARGE ACROSS CAUCHY-TYPE BOUNDARIES ............. = 0.00000 
RECHARGE ACROSS SPECIFIED-HEAD BOUNDARIES ........... = 0.37764E-02 
DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES .......... 
DISCHARGE FROM NONLINEAR POINT SINKS 

= -.50265E-02 
................ 

RECHARGE FROM NONLINEAR STEADY LEAKAGE 
= 0.00000 

.............. = 0.00000 
DISCHARGE FROM NONLINEAR STEADY LEAKAGE ............. = 0.00000 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ...... = 479.75 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ..... 
FLOW IMBALANCE 

= 0.00000 
...................................... = -.37362E-04 

SOLUTION CONVERGED IN 2 ITERATIONS 

SOLUTION CONVERGED IN 1 ITERATIONS 

SUMMARY OF FLOW AT NONLINEAR CAUCHY-TYPE BOUNDARIES BY ZONE 

ZONE 
VOLUMETRI: RECHARGE RATE ............................ = 0 39953 
VOLUMETRIC DISCHARGE RATE ........................... = o:ooooo 
TOTAL RECHARGE VOLUME 
TOTAL DISCHARGE VOLUME ......... .................. ........ 

............................... 

= 
= O'&;i 

NET VOLUMETRIC FLOW RATE, POSITIVE FOR RECHARGE = 0:39953 
NET VOLUME, POSITIVE FOR ACCUMULATION ............... = 239.72 

VOLUMETRIC FLOW RATES BY BOUNDARY SIDE FOR ZONE 1 

B°F%RY N”!E N°FE ;t';M;TR'C FLOWN$;Ef 

1 1 4 0.20144 0.19809 



112 TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS 

OUTPUT FOR TIME STEP NO. 3 AT 1800.0 TIME UNITS 

NODE HEAD 
COMPUTEDN;;iUES OF H;;‘v’UL:K HEAD 

NODE HEAD 

: %‘:: . : :EE; . 

c 

c 



MODFE FOR AREAL AND AXISYMMETRIC GROUND-WATER-FLOW PROBLEMS 113 

WATER BALANCE SUMMARY 

VOLUMETRIC RATES-FOR TIME STEP NO. 3 
ACCUMULATION OF WATER IN STORAGE............... . . . . . = 
RECHARGE FROM POINT SOURCES.................... . . . . . = 
DISCHARGE FROM POINT SINKS..................... . . . . . = 
RECHARGE FROM DISTRIBUTED SOURCES.............. . . . . . = 
DISCHARGE FROM DISTRIBUTED SINKS............... . . . . . = 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE...... . . . . . = 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE..... . . . . . = 
RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES......... . . . . . = 
DISCHARGE ACROSS CAUCHY-TYPE BOUNDARIES........ . . . . . = 
RECHARGE ACROSS SPECIFIED-HEAD BOUNDARIES...... . . . . . = 
DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES..... . . . . . = 
DISCHARGE FROM NONLINEAR POINT SINKS........... . . . . . = 
RECHARGE FROM NONLINEAR STEADY LEAKAGE......... . . . . . = 
DISCHARGE FROM NONLINEAR STEADY LEAKAGE........ . . . . . = 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES. . . . . . = 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES . . . . . = 
FLOW IMBALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 

-.10048 

0: $jg; 
0.00000 
0.00000 
0.00000 

ZERO 
0: 00000 
0.71864E 
-.95529E 
0.00000 

EiE: 
0: 39953 
0.00000 
-.17635E 

TOTAL VOLUMES SINCE BEGINNING OF SIMULATION 
ACCUMULATION OF WATER IN STORAGE.................... = -180.54 

-05 
-05 

-07 

RECHARGE FROM POINT SOURCES ......................... = 0.00000 
DISCHARGE FROM POINT SINKS .......................... = -900.00 
RECHARGE FROM DISTRIBUTED SOURCES ................... = 0.00000 
DISCHARGE FROM DISTRIBUTED SINKS .................... = 0.00000 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE ........... = 0.00000 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE .......... = 0.00000 
RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES .............. = 0.00000 
DISCHARGE ACROSS CAUCHY-TYPE BOUNDARIES ............. = 0.00000 
RECHARGE ACROSS SPECIFIED-HEAD BOUNDARIES ........... = 0.80882E-02 
DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES .......... = -.10758E-01 
DISCHARGE FROM NONLINEAR POINT SINKS ................ = 0.00000 
RECHARGE FROM NONLINEAR STEADY LEAKAGE .............. = 0.00000 
DISCHARGE FROM NONLINEAR STEADY LEAKAGE ............. = 0.00000 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ...... = 719.47 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ..... = 0.00000 
FLOW IMBALANCE ...................................... = -.47943E-04 

TIME STEP SIZES 
NO. DELTA T 

STRESS PE;;OD 2: 
DELTA T DELTA T 

1 200.00 2' 300.00 Ni* 500.00 



114 TECHNIQUES OF WATER-RESOURCE%3 INVESTIGATIONS 

CHANGES IN VALUES OF EXTERNAL HEAD 
FOR NONLINEAR CAUCHY-TYPE BOUNDARIES 

BEGINNING ON ;;W; STEP NO. 1 AT 1800.0 TIME UNITS 

N:- NoYE 

EX-fEf;;AL 

85.000 
4 85.000 

SOLUTION CONVERGED IN 2 ITERATIONS 

SOLUTION CONVERGED IN 1 ITERATIONS 

SUMMARY OF FLOW AT NONLINEAR CAUCHY-TYPE BOUNDARIES BY ZONE 

ZONE 
VOLUMETRI; RECHARGE RATE ..*........*...*.......*.... = 0.00000 
VOLUMETRIC DISCHARGE RATE . . . . . . . . . . . . . . . . . . . . . . . . . . . = -2.9985 
TOTAL RECHARGE VOLUME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 0.00000 
TOTAL DISCHARGE VOLUME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = -599.71 
NET VOLUMETRIC FLOW RATE, POSITIVE FOR RECHfARGE..... = -2.9985 
NET VOLUME, POSITIVE FOR ACCUMULATION............... = -599.71 

VOLUMETRIC FLOW RATES BY BOUNDARY SIDE FOR ZONE 1 

B°Ki~RY NoFE N°FE 
;@M;TRIC FLOWNg:E; 

1 1 4 -1.4976 -1.5009 

c 



MODFE FOR AREAL AND AXISYMMETRIC GROUND-WATER-FLOW PROBLEMS 

OUTPUT FOR TIME STEP NO. 1 AT 2000.0 TIME UNITS 

NoYE 
HEAD 

COMPUTEDN;;kUES OF H;F’fULIC HEAD 
NODE HEAD 

99.972 
2 100.00 : :Kz . 
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116 TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS 

WATER BALANCE SUMMARY 

VOLUMETRIC RATES FOR TIME STEP NO. 
ACCUMULATION OF WATER IN STORAGE.................! .. = -3.4985 
RECHARGE FROM POINT SOURCES .......................... = 0.00000 
DISCHARGE FROM POINT SINKS ........................... = -.50000 
RECHARGE FROM DISTRIBUTED SOURCES ................... = 0.00000 
DISCHARGE FROM DISTRIBUTED SINKS .................... = 0.00000 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE ........... = 0.00000 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE .......... = 0.00000 
RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES .............. = 0.00000 
DISCHARGE ACROSS CAUCHY-TYPE BOUNDARIES ............. = 0.00000 
RECHARGE ACROSS SPECIFIED-HEAD BOUNDARIES ........... = O.l2076E-04 
DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES .......... = -.47381E-05 
DISCHARGE FROM NONLINEAR POINT SINKS ................ = 0.00000 
RECHARGE FROM NONLINEAR STEADY LEAKAGE .............. = 0.00000 
DISCHARGE FROM NONLINEAR STEADY LEAKAGE ............. = 0.00000 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ...... = 0.00000 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ..... = -2.9985 
FLOW IMBALANCE ...................................... = 0.29166E-06 

TOTAL VOLUMES SINCE BEGINNING OF SIMULATION 
ACCUMULATION OF WATER IN STORAGE.................... = 
RECHARGE FROM POINT SOURCES RECHARGE FROM POINT SOURCES ......................... ......................... = = 
DISCHARGE FROM POINT SINKS DISCHARGE FROM POINT SINKS .......................... .......................... = = 
RECHARGE FROM DISTRIBUTED SOURCES RECHARGE FROM DISTRIBUTED SOURCES ................... ................... = = 
DISCHARGE FROM DISTRIBUTED SINKS DISCHARGE FROM DISTRIBUTED SINKS .................... .................... = = 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE RECHARGE FROM STEADY OR TRANSIENT LEAKAGE ........... ........... = = 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE .......... .......... = = 
RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES .............. .............. = = 
DISCHARGE ACROSS CAUCHY-TYPE BOUNDAI DISCHARGE ACROSS CAUCHY-TYPE BOUNDARIES ............. = 
RECHARGE ACROSS SPECIFIED-HEAD SOUNDARIES RECHARGE ACROSS SPECIFIED-HEAD BOUNDARIES ........... ........... = = 
DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES .......... .......... = = 
DISCHARGE FROM NONLINEAR POINT SINKS DISCHARGE FROM NONLINEAR POINT SINKS ................ ................ = = 
RECHARGE FROM NONLINEAR STEADY LEAKAGE RECHARGE FROM NONLINEAR STEADY LEAKAGE .............. .............. = = 
DISCHARGE FROM NONLINEP DISCHARGE FROM NONLINEAR STEADY LEAKAGE ............. = 
RECHARGE RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ...... = 
DISCHARl DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ..... = 
FLOW 1Mbnww.c FLOW IMBALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...................................... = = 

-880.24 

8*88% 
0: 00000 
O.l0503E-01 
-.11706E-01 
0.00000 
0.00000 

ojz":f 
-599:71 
O.l0389E-04 

SOLUTION CONVERGED IN 2 ITERATIONS 

SOLUTION CONVERGED IN 1 ITERATIONS 

SUMMARY OF FLOW AT NONLINEAR CAUCHY-TYPE BOUNDARIES BY ZONE 

ZONE 
VDLUMETRI: RECHARGE RATE.......... 
VOLUMETRIC DISCHARGE RATE......... 
TOTAL RECHARGE VOLUME............. 
TOTAL DISCHARGE VOLUME............ 
NET VOLUMETRIC FLOW RATE, POSITIVE 
NET VOLUME, POSITIVE FOR ACCUMULAT 

.................................... 
= tlio;m; 
= . 

.................. 

.................. 
= “il;o;; 
= 

FOR RECHARGE ..... = -2.9645 
ION ............... = -898.36 

VOLUMETRIC FLOW RATES BY BOUNDARY SIDE FDR ZONE 1 

B"EiRY N"oKE 
NODE 

L 
;;Ct”EM;TRIC FLOWNg;Ef 

1 1 4 -1.4960 -1.4985 

c 



MODFE FOR AREAL AND AXISYMMETRIC GROUND-WATER-FLOW PROBLEMS 

OUTPUT FOR TIME STEP NO. 2 AT 2300.0 TIME UNITS 

NODE HEAD 
COMPUTEDN;;kUES OF H;;W&ULIC HEAD 

NODE HEAD 
: 99.954 100.00 3 4 99.977 100.00 
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118 TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS 

WATER BALANCE SUMMARY 

VOLUMETRIC RATES FOR TIME STEP NO. 2 
ACCUMULATION OF WATER IN STORAGE .................... = -3.4945 
RECHARGE FROM POINT SOURCES .......................... 
DISCHARGE FROM POINT SINKS .......................... 

= ":;;A;; 
= 

RECHARGE FROM DISTRIBUTED SOURCES ................... - 0.00000 
DISCHARGE FROM DISTRIBUTED SINKS .................... = 0.00000 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE ........... - 0.00000 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE .......... = 0.00000 
RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES .............. - 0.00000 
DISCHARGE ACROSS CAUCHY-TYPE BOUNDARIES ............. = 0.00000 
RECHARGE ACROSS SPECIFIED-HEAD BOUNDARIES ........... = 0.27316E-04 
DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES .......... = 0.00000 
DISCHARGE FROM NONLINEAR POINT SINKS ................ = 0.00000 
RECHARGE FROM NONLINEAR STEADY LEAKAGE .............. = 0.00000 
DISCHARGE FROM NONLINEAR STEADY LEAKAGE ............. = 0.00000 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ...... = 0.00000 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIE:S ..... = -2.9945 
FLOW IMBALANCE ...................................... = 0.34039E-06 

TOTAL VOLUMES SINCE BEGINNING OF SIM'ULATION 
ACCUMULATION OF WATER IN STORAGE .................... = -1928.6 
RECHARGE FROM POINT SOURCES ......................... = 0.00000 
DISCHARGE FROM POINT SINKS .......................... = -1150.0 
RECHARGE FROM DISTRIBUTED SOURCES ................... = 0.00000 
DISCHARGE FROM DISTRIBUTED SINKS .................... = 0.00000 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE ........... = 0.00000 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE .......... = 0.00000 
RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES .............. = 0.00000 
DISCHARGE ACROSS CAUCHY-TYPE BOUNDARIES ............. = 0.00000 
RECHARGE ACROSS SPECIFIED-HEAD BOUNDARIES ........... = O.l8698E-01 
DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES .......... = -.11706E-01 
DISCHARGE FROM NONLINEAR POINT SINKS ................ = 0.00000 
RECHARGE FROM NONLINEAR STEADY LEAKAGE .............. = 0.00000 
DISCHARGE FROM NONLINEAR STEADY LEAKAGE ............. = 0.00000 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ....... = 719.47 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ..... = -1498.1 
FLOW IMBALANCE ...................................... = 0.1125lE-03 

SOLUTION CONVERGED 

SOLUTION CONVERGED 

SUMMARY OF FLOW 

ZONE 1 

IN 2 ITERATIONS 

IN 1 ITERATIONS 

AT NONLINEAR CAUCHY-TYPE BOUNDARIES BY ZONE 

VOLUMETRIC RECHARGE RATE ............................ 
VOLUMETRIC DISCHARGE RATE ........................... 

= "ioymy 
= . 

TOTAL RECHARGE VOLUME ............................... 
TOTAL DISCHARGE VOLUME .... ......... .... 
NET VOLUMETRIC FLOW RATE, POSITIVE FOR RECHARGE .................. 

= Mao; 
= 
= -2.9861 

NET VOLUME, POSITIVE FOR ACCUMULATION ............... = -1494.0 

VOLUMETRIC FLOW RATES BY BOUNDARY SIDE FOR ZONE 1 

B"%fRY 
NOFE 

N°FE 
;itX;M;TRIC Fl.OWNE;Ef 

1 1 4 -1.4934 -1.4947 



MODFE FOR AREAL AND AXISYMMETRIC GROUND-WATER-FLOW PROBLEMS 

OUTPUT FOR TIME STEP NO. 3 AT 2800.0 TIME UNITS 

NODE HEAD 
COMPUTEDN;;kUES OF H;‘ffJLIC HEAD 

NODE HEAD 

: %‘~~ 
3 100.00 

. 4 99.932 
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120 TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS 

WATER BALANCE SUMMARY 

VOLUMETRIC RATES FOR TIME STEP NO. 3 
ACCUMULATION OF WATER IN STORAGE .................... = -3.4880 
RECHARGE FROM POINT SOURCES 
DISCHARGE FROM POINT SINKS 

................................................... = ":d;;;; 
= 

RECHARGE FROM DISTRIBUTED SOURCES ................... = 0.00000 
DISCHARGE FROM DISTRIBUTED SINKS .................... = 0.00000 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE ........... = 0.00000 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE .......... = 0.00000 
RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES .............. = 0.00000 
DISCHARGE ACROSS CAUCHY-TYPE BOUNDARIES ............. = 0.00000 
RECHARGE ACROSS-SPECIFIED-HEAD BOUNDARIES ........... = 0.59697E-04 
DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES .......... = 0.00000 
DISCHARGE FROM NONLINEAR POINT SINKS ................ = 0.00000 
RECHARGE FROM NONLINEAR STEADY LEAKAGE .............. = 0.00000 
DISCHARGE FROM NONLINEAR STEADY LEAKAGE ............. = 0.00000 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ...... = 0.00000 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ..... = -2.9881 
FLOW IMBALANCE ....................................... = -.92194E-07 

TOTAL VOLUMES SINCE BEGINNING OF SIMULATION 
ACCUMULATION OF WATER IN STORAGE .................... = -3672.6 
RECHARGE FROM POINT SOURCES 
DISCHARGE FROM POINT SINKS 

................................................... = kX);O; 
= 

RECHARGE FROM DISTRIBUTED SOURCES ................... = O.OOOiO 
DISCHARGE FROM DISTRIBUTED SINKS .................... = 0.00000 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE ........... = 0.00000 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE .......... = 0.00000 
RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES .............. = 0.00000 
DISCHARGE ACROSS CAUCHY-TYPE BOUNDARIES ............. = 0.00000 
RECHARGE ACROSS SPECIFIED-HEAD BOUNDARIES ........... = 0.48547E-01 
DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES .......... = -.11706E-01 
DISCHARGE FROM NONLINEAR POINT SINKS ................ = 0.00000 
RECHARGE FROM NONLINEAR STEADY LEAKAGE .............. = 0.00000 
DISCHARGE FROM NONLINEAR STEADY LEAKAGE ............. = 0.00000 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ...... = 719.47 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ..... = -2992.1 
FLOW IMBALANCE ...................................... = 0.66410E-04 

TIME STEP SIZES 
NO. 

ET!OT 

STRESS PE/;OD 3: 
. DELTA T NO. DELTA T 

1 . 

c 



MODFE FOR AREAL AND AXISYMMETRIC GROUND-WATER-FLOW PROBLEMS 

CHANGES IN VALUES OF EXTERNAL HEAD 
FOR NONLINEAR CAUCHY-TYPE BOUNDARIES 

BEGINNING ON 4;;; STEP NO. 1 AT 2800.0 TIME UNITS 

NY* NoYE 
EXEFiAL 
80.000 

4 80.000 

SOLUTION CONVERGED IN 2 ITERATIONS 

SOLUTION CONVERGED IN 1 ITERATIONS 

SUMMARY OF FLOW AT NONLINEAR CAUCHY-TYPE BOUNDARIES BY ZONE 

ZONE 
VOLUMETRI: RECHARGE RATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 0.00000 
VOLUMETRIC DISCHARGE RATE . . . . . . . . . . . . . . . . . . . . . . . . . . . 
TOTAL RECHARGE VOLUME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f o"$;; 
TOTAL DISCHARGE VOLUME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = -j96.60 
NET VOLUMETRIC FLOW RATE, POSITIVE FOR RECHARGE..... = -3.9830 
NET VOLUME, POSITIVE FOR ACCUMULATION............... - -796.60 

VOLUMETRIC FLOW RATES BY BOUNDARY SIDE FOR ZONE 1 

BOUNDARY NODE NODE VOLUMETRIC FLOW RATES 

SIYE K L NODE K NODE L 
1 4 -1.9914 -1.9916 
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122 TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS 

OUTPUT FOR TIME STEP NO. 1 AT 3000.0 TIME UNITS 

NODE HEAD 
COMPUTEDN;;iUES OF H;;EULIC HEAD 

NODE HEAD 

: %“:: 
3 100.00 

. 4 99.908 



D 

B 

MODFE FOR AREAL AND AXISYMMETRIC GROUND-WATER-FLOW PROBLEMS 
. 

WATER BALANCE SUMMARY 

VOLUMETRIC RATES FOR TIME STEP NO. 
ACCUMULATION OF WATER IN STORAGE.................! = -4 4829 
RECHARGE FROM POINT SOURCES .. .... ..... ..... ........... 
DISCHARGE FROM POINT SINKS 

= O.bOOOO 
.......................... = -.50000 

RECHARGE FROM DISTRIBUTED SOURCES ................... = 0.00000 
DISCHARGE FROM DISTRIBUTED SINKS .................... = 0.00000 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE ........... = 0.00000 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE .......... = 0.00000 
RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES .............. = 0.00000 
DISCHARGE ACROSS CAUCHY-TYPE BOUNDARIES ............. = 0.00000 
RECHARGE ACROSS SPECIFIED-HEAD BOUNDARIES ........... = 0.85085E-04 
DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES .......... = 0.00000 
DISCHARGE FROM NONLINEAR POINT SINKS ................ = 0.00000 
RECHARGE FROM NONLINEAR STEADY LEAKAGE .............. = 0.00000 
DISCHARGE FROM NONLINEAR STEADY LEAKAGE ............. = 0.00000 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ...... = 0.00000 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ..... = -3.9830 
FLOW IMBALANCE ...................................... = -.20780E-06 

TOTAL VOLUMES SINCE BEGINNING OF SIMULAl 
ACCUMULATION OF WATER IN STORAGE.................. 
RECHARGE FROM POINT SOURCES ....................... 
DISCHARGE FROM POINT SINKS ........................ 
RECHARGE FROM DISTRIBUTED SOURCES ................. 
DISCHARGE FROM DISTRIBUTED SINKS .................. 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE ......... 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE ........ 
RECHARGE ACROSS CAUCHY-TYPE BOUHDARIES ............ 
DISCHARGE ACROSS CAUCHY-TYPE BOUNDARIES ........... 
RECHARGE ACROSS SPECIFIED-HEAD BOUNDARIES ......... 
DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES ........ 
DISCHARGE FROM NONLINEAR POINT SINKS .............. 
RECHARGE FROM NONLINEAR STEADY LEAKAGE ............ 
DISCHARGE FROM NONLINEAR STEADY LEAKAGE ........... 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES.... 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES... 
FLOW IMBALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

‘ION 
l . = 

. . = 

. . = 

. . = 

. . = 

. . = 

. . = 

. . = 

. . = 

. . = 

. . = 

. . = 

. . = 

. . = 

. . = 

. . = 

. . = 

-4569.2 

0.00000 

h%EE 
0:65564E 
-.11706E 
0.00000 
0.00000 

"i!!":! 
-378i.7 
0.24849E -04 
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124 TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS 

*** EXAMPLE 3. -- TWO-ELEMENT, FOUR-NODE MESH SIMULATING STEADY-STATE, 
*** NONLINEAR FLOW; WATER-TABLE CONDITIONS AND POINT AND AREALLY DISTRI- 
*** BUTED LEAKAGE FUNCTIONS. SOLVED BY COMBINING NONLINEAR SSCG MODELS. 

NO. OF ELEMENTS (NELS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 
NO. OF NODES NNDS 

I + 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 3 

MAX. NO. OF T ME S EPS PER STRESS PERIOD (MXSTP'S).. - 
NO. OF STRESS PERIODS (NPER)....................... = 
NO. OF ZONES 

1 
NZNS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - i 

NO. OF POINT LOWS (NWELS 
R 

. . . . . . . . . . . . . . . . . . . . . . . . . - 
NO. OF CAUCHY-TYPE BOUNDA Y ELEMENT SIDES (NQBNID).. - 
NO. OF CAUCHY-TYPE BOUNDARY ZONES (NBCZ)........... - 
NO. OF SPECIFIED HEADS 
MAXIMUM CONDENSED BAND cs 

NHDS)...................... - 
IDTH (MBWC 

6 
. . . . . . . . . . . . . . . . - f 

MAXIMUM NO. OF ITERATIONS FOR MICC 
CLOSURE TOLERANCE FOR MICCG (TOL).................. - O.&O 

(NIT).......... - 

DIMENSION OF G MUST BE AT LEAST 75 

MAX. NO. OF WATER-TABLE ITERATIONS NITSW 
CLOSURE TOL. FOR WATER-TABLE ITERAT ONS ( OLSW) . . . - Di$k;E-D3 I f --****** = 
MAXIMUM ALLOWABLE DISPLACEMENT (DSMX) . . . . . . . . . . . . . - . 

STEADY-STATE FLOW IN A WATER-TABLE AQUIFER: 
NOW G MUST BE DIMENSIONED TO AT LEAST 83 

NO. OF NONLINEAR CAUCHY-TYPE BOUNDARIES NBNC e.... - 
6 A NO. OF NONLINEAR CAUCHY-TYPE BOUNDARY ZO ES ( LCZ). - 

NO. OF NONLINEAR POINT SINKS (NPNB)................ - H 

NONLINEAR CAUCHY-TYPE BOUNDARIES AND 
NOW G MUST BE DIMENSIONED TO AT LEAST 

(OR) ;dNLYNEAR POINT SINKS: 

NO. OF NONLINEAR STEADY-LEAKAGE ZONES (NVNZ)....... =. 1 

NONLINEAR STEADY LEAKAGE: 
NOW G MUST BE DIMENSIONED TO AT LEAST 94 

** STEADY-STATE FLOW ** 

SCALE CHANGE FOR NODAL COORDINATES: 
** 1 MAP UNIT = 1000 FIELD UNITS (FT); TIME UNITS IN SECONDS** 4: TITLE I 

NoYE : COED 
2 2:oooo 

NODAL 

: KzD 
l:oooo 

N”;E HEAD 
100.00 

2 100.00 

NODE HEAD 

: KG8 . 

INIT 

N03DE 
4 

IAL HEADS 

~lOoHEE 
NODE HEAD 

100:00 

SOURCE BED HEADS 
NODE HEAD NODE HEAD 

3 EX8 . 

SPECIFIED HEADS 
BOUNDARY 

N”iE 
HEAD 

100.00 
3 100.00 



D 
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MODFE FOR AREAL AND AXISYMMETRIC GROUND-WATER-FLOW PROBLEMS 

PARAMETERS BY ZONE 

ZONE X TRANS. 
STORAGE 

Y TRANS. RoK:!N AQUITARD RECHARGE 

1 O.lOOOOE-04 O.lOOOOE-04 0.00000 
HYD. COND. 0CCW;CIENT RATE 

0.00000 . 0.00000 

ELEMENT DATA 

ELEMFNT NOD: 1 NOD; 2 NOD; 3 NOD; 4 z"!E 
2 1 3 4 0 1 

N°FE 
T;;;K;TiSS 

‘NW;: AQUIFER THICKNESS 
THICKNESS NODE THICKNESS 

100.00 
2 100: 00 f 100.00 

NODE 

: 

E:;;A;;ON 
EL;;EJ/;ION OF AQUIFER TOP 

E:;;A$ON NODE ELEVATION 

101:oo 3 101:oo 

PiiNT 
1’ 

;;W&INEAR PO:WW&K DATA 
CONTROLLING 

N:* 
COEFFICIENT 
O.lOOOOE-01 

E;;VM;ON 
. 

PARAMETERS FOR 
NONL;:# STEA;;J L;;KAGE BY ZONE 

Z":E EL* YO* 
ELEM;NTS 

COE&;W;;ENT 

-.22018E-07 

NODE 

: 

C;;:;;L ELEVATIfi&OR NONL;;;;; STEADY L;;W&GE 

;8%~ 

VALUE 

. : z% . 

SOLUTION CONVERGED IN 2 ITERATiONS 

SOLUTION CONVERGED IN 2 ITERATIONS 

SOLUTION CONVERGED IN 2 ITERATIONS 

SOLUTION CONVERGED IN 1 ITERATIONS 

126 

SOLUTION CONVERGED IN 1 ITERATIONS 
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SUMMARY OF CLOSURE INFORMATION 
NO. OF ITERATIONS TO CLOSE (ITER 

3 
. . . . . . . . . . . . . . . . . . = 

MAXIMUM ABSOLUTE DISPLACEMENT (D PA) . . . . . . . . . . . . . . . = O.&29E-05 



MODFE FOR AREAL AND AXISYMMETRIC GROUND-WATER-FLOW PROBLEMS 

OUTPUT FOR TIME STEP NO. 1 AT 1.0000 TIME UNITS 

NODE HEAD 
COMPUTEDN;;kUES OF H;FW;ULIC HEAD 

NODE HEAD 
: 90.551 100.00 3 4 89.541 100.00 

NODE Tti;CW:SS 
;;/l;RATED THICKNESS 

Ty&Kt$SS NODE THICKNESS 

: 106.00 3 4 89.&41 

127 
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WATER BALANCE SUMMARY 

VOLUMETRIC RATES FOR TIME STEP NO. 1 
ACCUMULATION OF WATER IN STORAGE .................... = 0.00000 
RECHARGE FROM POINT SOURCES ......................... = 0.00000 
DISCHARGE FROM POINT SINKS .......................... = 0.00000 
RECHARGE FROM DISTRIBUTED SOURCES ................... = 0.00000 
DISCHARGE FROM DISTRIBUTED SINKS .................... = 0.00000 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE ........... = 0.00000 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE .......... = 0.00000 
RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES .............. = 0.00000 
DISCHARGE ACROSS CAUCHY-TYPE BOUNDARIES ............. = 0.00000 
RECHARGE ACROSS SPECIFIED-HEAD BOUNDARIES ........... = 0.11955 
DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES .......... = 0.00000 
DISCHARGE FROM NONLINEAR POINT SINKS ................ = -.54108E-02 
RECHARGE FROM NONLINEAR STEADY LEAKAGE .............. = 0.00000 
DISCHARGE FROM NONLINEAR STEADY LEAKAGE ............. = -.11414 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ...... = 0.00000 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ..... = 0.00000 
FLOW IMBALANCE ...................................... = -* 89407E-07 

TOTAL VOLUMES SINCE BEGINNING OF SIMULATION 
ACCUMULATION OF WATER IN STORAGE .................... = 0.00000 
RECHARGE FROM POINT SOURCES ......................... = 0.00000 
DISCHARGE FROM POINT SINKS .......................... = 0.00000 
RECHARGE FROM DISTRIBUTED SOURCES ................... = 0.00000 
DISCHARGE FROM DISTRIBUTED SINKS .................... = 0.00000 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE ........... = 0.00000 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE .......... = 0.00000 
RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES .............. = 0.00000 
DISCHARGE ACROSS CAUCHY-TYPE BOUNDARIES ............. = 0.00000 
RECHARGE ACROSS SPECIFIED-HEAD BOUNDARIES ........... = 0.11955 
DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES .......... = 0.00000 
DISCHARGE FROM NONLINEAR POINT SINKS ................ = -.5410X-02 
RECHARGE FROM NONLINEAR STEADY LEAKAGE .............. = 0.00000 
DISCHARGE FROM NONLINEAR STEADY LEAKAGE ............. = -.11414 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ...... = 0.00000 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ..... = D.DDDGD 
FLOW IMBALANCE ...................................... = -.89407E-07 
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b 
MOENCH AND PRICKETT TEST PROBLEM 
STORAGE CONVERSION 
******************************** 

NO. OF ELEMENTS 
NO. OF NODES NN 6 

NELS)................... 
S 

f f 
. . . . . . . . . . . . . . . . . . . . . . 

MAX. NO. OF T ME S EPS PER STRESS PERIOD 
NO. OF STRESS PERIODS (NPER)............. 
NO. OF ZONES NZNS)...................... 
NO. OF POINT fLOWS &NWELSR............... 
NO. OF CAUCHY-TYPE OUNDA Y ELEMENT SIDES 
NO. OF CAUCHY-TYPE BOUNDARY ZONES (NBCZ). 
NO. OF SPECIFIED HEADS 
MAXIMUM CONDENSED BAND 4 

NHDS)............ 
IDTH (MBWC 

6 
. . . . . . 

MAXIMUM NO. OF ITERATIONS FOR MICC (NIT) 
CLOSURE TOLERANCE FOR MICCG (TOL)........ 

.......... = 
(MXSTPS) . . = 
.......... = 
.......... = 
. . . . . . . . . . - 
(NQBND).. = 

.......... = 

.......... = 

.......... = 

.......... = 

.......... = 0.1 

DIMENSION OF G MUST BE AT LEAST 1260 

WATER-TABLE AQUIFER: 
NOW G MUST BE DIMENSIONED TO AT LEAST 1468 

NO. OF NONLINEAR CAUCHY-TYPE BOUNDARIES NBNC . . . . . = 
IfI A NO. OF NONLINEAR CAUCHY-TYPE BOUNDARY ZO ES ( LCZ). = 8 

NO. OF NONLINEAR POINT SINKS (NPNB)................ = 0 

NONLINEAR CAUCHY-TYPE BOUNDARIES AND 
NOW G MUST BE DIMENSIONED TO AT LEAST 

(OR 4;;NLINEAR POINT SINKS: 
1 

X COORO 

x:x 
245: 20 

ES! 
346: 76 

%% 
490: 39 

Earn 
693: 52 

1387.0 
1961.6 

NODAL COORDIIj;;;S 
Y COORD 

ii 

f i 

0.00000 i: 
34.488 

-48.773 ii 

“i:“Ki 
-68: 974 

35 

“i:“E 
ii 

-97: 545 9: 

“9F0E 
-13j.95 

t: 

“iZ”X! ii 
-195:09 tz 

“iE”E 
-275: 90 
0.00000 

275.90 
-390.18 

INITIAL HEADS 
HEAD 

0.00000 

~O~X"~D 
1961:5 

E-0 
2774:0 
3923.1 

%-!i 
5548: 2 

E-X 
7846:3 

15693. 
16000. 
15693. 

3fE 
22193: 
31385. 

3:E- . 

Y COORD 
0.00000 

390.18 
-551.79 

o~!!“~~ 
-780:36 

“iS8”1t 
-1lOi.6 

“iE”S 
-1560:7 

“iXE”f 
-2207:2 

“iEOX 
-3121:5 

“ES 
-4414:4 

“iSto: 
-624219 

“6E0i . 

HEAD 



POINT FLOWS 
NODE 

1 
D;;;;A;GE 

. 

TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS 

SOURCE BED HEADS 
NODE HEAD 

:i . 8%z 

HEAD 

CAUCHY-TYPE BOUNDARY DATA BY BOUNIDARY ZONE 

ZONE CONTAINS 
Si$E B;;E"$ Bf;A;Y 

2 BOUNDARY SIDES 

. ALPHA sPEK:ED EEiNtL EIIENiL 

: zi 
51 0.45580E-01 0.00000 
52 0.45580E-01 0.00000 %Ei . z%i8 . 

PARAMETERS BY ZONE 
ROTATION AOUITARD STORAGE RECHARGE 

ZO:E ;6TRA;S. 
X6TE * 

-ANGLE HYd. ClDND. COEFFICIENT RATE 
. . 0.00000 0.00000 O.lOOOOE-03 0.00000 

ELEMENT 

: 
3 
4 

6" 

:, 
9 

i! 
12 

NoD: 1 
: 
3 
a 

1: 
9 

i: 

:: 

ELEMENT DATA 
NODE 2 NODE 3 

5 i 

ti 3 7 

ii 12 10 

:: 

Ei 

ii 

15 
ia 19 

NODE 4 

: 

i 

: 
8 

:: 

;: 
16 

ZONE 

: 

i 

i 
1 
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B 

D 

32 33 

E%i 
100:00 
100.00 
100.00 

E-ioo 
100:00 

Ei8 
;;o”:Cg 

pg:;; 

100:00 

El 100.00 
ii KG 

100:00 

E 
-2 .oooo 
-2.0000 

E :;-gg 
30 -2:oooo 

i: 
-2.0000 

ii 
35 
36 

-2.0000 
-2.0000 
-2.0000 
-2.0000 

-2.0000 
-2.0000 
-2.0000 

NO. SPECIFIC 
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YIELD 
0.10000 

STRESS PERIOD 1: TIMIE STEP SIZES 
DELTA T 

0.50000E-04 
0.50000E-04 
0.50000E-04 
0.50000E-04 
0.70000E-04 
O.llOOOE-03 
O.l4000E-03 
O.l8000E-03 
0.30000E-03 
0.40000E-03 
0.60000E-03 
0.70000E-03 
O.llOOOE-02 
O.l4000E-02 
O.l8000E-02 

SOLUTION CONVERGED IN 3 

SOLUTION CONVERGED IN 1 

SUMMARY OF FLOW AT 

::* 
DELTA T 

0.30000E-02 SIY 
17 0.40000E-02 32 

iii 
0.60000E-02 
0.70000E-02 20 O.llOOOE-01 33 

;: 
O.l4000E-01 
0.18000E-01 E 

23 0.30000E-01 

:; 
0.40000E-01 iI: 
0.60000E-01 40 

;; 
0.70000E-01 
0.11000 

:i 0.14000 0.18000 ii 44 
30 0.30000 

ITERATIONS 

ITERATIONS 

CAUCHY-TYPE BOUNDARIES BY ZONE 

ZONE 
VOLUMETRI; RECHARGE RATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 0.00000 
VOLUMETRIC DISCHARGE RATE . . . . . . . . . . . . . . . . . . . . . . . . . . . = 0.00000 
TOTAL RECHARGE VOLUME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 0.00000 
TOTAL DISCHARGE VOLUME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 0.00000 
NET VOLUMETRIC FLOW RATE, POSITIVE FOR RECHARGE..... = 0.00000 
NET VOLUME, POSITIVE FOR ACCUMULATION........,....... = 0.00000 

VOLUMETRIC FLOW RATES BY BOUNDARY SIDE FOR ZONE 1 

B”EiRY N”iE N°FE 
;;Cl;M;TRIC FLOWNg;Ef 

: zi z: 
0.00000 0.00000 
0.00000 0.00000 

DELTA T 
0.40000 
0.60000 

“i’%! pm; 
p;; 
6:0000 
7.0000 
11 .ooo 
14.000 
18.000 
30.000 
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OUTPUT FOR TIME STEP NO. 1 AT 0.50000E-04 TIME UNITS 

NODE HEAD 
COMPUTEDN$UES OF H;;‘f;ULIC HEAD 

NODE HEAD 

: 
-.88604 

:x 
-.14875E-07 

El 
-.16577E-24 

-.35296E-01 -.12188E-09 -.22262E-28 
3 -.33935E-01 21 -.48501E-10 
4 -.35296E-01 

;: 
-.12189E-09 3: 

-.13388E-29 
-.22261E-28 

ii 
-.57912E-02 -.51023E-12 
-.52763E-02 

;: 
-.15344E-12 t: 

,-.14955E-32 
-.64049E-34 

-.57912E-02 -.51029E-12 -.14954E-32 
-.56739E-03 

;; 
-.10814E-14 t3 -.50003E-37 

-.47791E-03 -.24065E-15 45 0.00000 
-.56739E-03 
-.31360E-04 

i: 
-.23442E-04 
-.31360E-04 

:: 
-.94000E-06 
-.59464E-06 

:; 
-.94003E-06 
-.14874E-07 

18 -.76070E-08 

;i 
-.10817E-14 

tP 
-.48803E-37 

-.11540E-17 0.00000 

Z! 
-.18734E-18 
-.11539E-17 ti 

0 .ooooo 

:: -.61793E-21 -.72477E-22 zl 8~::x~~ 0: 00000 

iii 
-.61791E-21 52 0.00000 
-.16578E-24 

36 -.13955E-25 
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VOLUMETRIC RATES FOR TIME STEP NO. 
ACCUMULATION OF WATER IN STORAGE.................! .. = -2099.4 
RECHARGE FROM POINT SOURCES 
DISCHARGE FROM POINT SINKS 

...................................................................... 

1 "2l;;O; 

RECHARGE FROM DISTRIBUTED SOURCES = O.OOOiO 
DISCHARGE FROM DISTRIBUTED SINKS .................... - 0.00000 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE ........... = 0.00000 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE .......... = 0.00000 
RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES .............. = 0.00000 
DISCHARGE ACROSS CAUCHY-TYPE BOUNDARIES ............. = 0.00000 
RECHARGE ACROSS SPECIFIED-HEAD BOUNDARIES ........... = 0.00000 
DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES .......... = 0.00000 
DISCHARGE FROM NONLINEAR POINT SINKS ................ = 0.00000 
RECHARGE FROM NONLINEAR STEADY LEAKAGE .............. = 0.00000 
DISCHARGE FROM NONLINEAR STEADY LEAKAGE........... . . = 0.00000 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES.... . . 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES... . . 

f p;m; 

FLOW IMBALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = o:ooooo 

TOTAL VOLUMES SINCE BEGINNING OF SIMULATION 
ACCUMULATION OF WATER IN STORAGE .................... = -.10497 
RECHARGE FROM POINT SOURCES ......................... = 0.00000 
DISCHARGE FROM POINT SINKS .......................... = -*lo497 
RECHARGE FROM DISTRIBUTED SOURCES ................... = 0.00000 
DISCHARGE FROM DISTRIBUTED SINKS .................... = 0.00000 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE ........... = 0.00000 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE .......... = 0.00000 
RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES .............. = 0.00000 
DISCHARGE ACROSS CAUCHY-TYPE BOUNDARIES ............. = 0.00000 
RECHARGE ACROSS SPECIFIED-HEAD BOUNDARIES ........... = 0.00000 
DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES .......... = 0.00000 
DISCHARGE FROM NONLINEAR POINT SINKS ................ = 0.00000 
RECHARGE FROM NONLINEAR STEADY LEAKAGE .............. = 0.00000 
DISCHARGE FROM NONLINEAR STEADY LEAKAGE ............. = 0.00000 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ...... = 0.00000 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ..... 
FLOW IMBALANCE ...................................... f ;*;;g; . 

SOLUTION CONVERGED IN 7 ITERATIONS 

SOLUTION CONVERGED IN 5 ITERATIONS 

SUMMARY OF FLOW AT CAUCHY-TYPE BOUNDARIES BY ZONE 

TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS 

WATER BALANCE SUMMARY 

ZONE 
VOLUMETRI: RECHARGE RATE ............................ = 502.60 
VOLUMETRIC DISCHARGE RATE ........................... 
TOTAL RECHARGE VOLUME ............................... = oiE~” - 
TOTAL DISCHARGE VOLUME .............................. - o.ooooi, 
NET VOLUMETRIC FLOW RATE, POSITIVE FOR RECHARGE ..... = 502.60 
NET VOLUME, POSITIVE FOR ACCUMULATION ............... = 15078. 

VOLUMETRIC FLOW RATES BY BOUNDARY SIDE FOR ZONE 1 

B°Fl~RY N"iE N°FE 
;;b;M;TRIC FLOWNg;Ef 

: 8 z: 
125.63 
125.68 Efi . 
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OUTPUT FOR TIME STEP NO. 44 AT 100.00 TIME UNITS 

NODE HEAD 
COMPUTEDN;;kUES OF H;FW&JLIC HEAD 

NODE 

: 
-12.166 37 
-7.8350 :i :i*gg; . 

18 

-7.8350 

1; l ;::; . 
-7.1131 

I;*;;;: . 
-6.3983 

:f’;;g 
-5: 6921 
-5.6923 
-4.9978 
-4.9974 
-4.9978 

:t*;;g . 

-3.6716 

:gf:;f 
-3:0722 
:;*g;; . 
-2.5564 

135 
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WATER BALANCE SUMMARY 

VOLUMETRIC RATES FOR TIME STEP NO. 44 
ACCUMULATION OF WATER IN STORAGE......,............. = -1596.8 
RECHARGE FROM POINT SOURCES . . . . . . . . . . . . . . ..m........ 
DISCHARGE FROM POINT SINKS 

= "Igo; 
. . . . . . . . . . . . . . . ..a......... = 

RECHARGE FROM DISTRIBUTED SOURCES.....,............. = O.OOOtiO 
DISCHARGE FROM DISTRIBUTED SINKS.................... = 0.00000 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE ........... = 0.00000 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE .......... = 0.00000 
RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES .............. = 502.60 
DISCHARGE ACROSS CAUCHY-TYPE BOUNDARIES ............. = 0.00000 
RECHARGE~~ACROSS SPECIFIED-HEAD BOUNDARIES ........... = 0.00000 
DISCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES .......... = 0.00000 
DISCHARGE FROM NONLINEAR POINT SINKS ................ = 0.00000 
RECHARGE FROM NONLINEAR STEADY LEAKAGE .............. = 0.00000 
DISCHARGE FROM NONLINEAR STEADY LEAKAGE ............. = 0.00000 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ...... = 0.00000 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ..... = 0.00000 
FLOW IMBALANCE ...................................... = 0.24414E-03 

TOTAL VOLUMES SINCE BEGINNING OF SIMULATION 
ACCUMULATION OF WATER IN STORAGE.................... = -.17353E+06 
RECHARGE FROM POINT SOURCES ......................... = 0.00000 
DISCHARGE FROM POINT SINKS .......................... = -.20994E+06 
RECHARGE FROM DISTRIBUTED SOURCES ................... = 0.00000 
DISCHARGE FROM DISTRIBUTED SINKS .................... = 0.00000 
RECHARGE FROM STEADY OR TRANSIENT LEAKAGE ........... = 0.00000 
DISCHARGE FROM STEADY OR TRANSIENT LEAKAGE .......... = 0.00000 
RECHARGE ACROSS CAUCHY-TYPE BOUNDARIES .............. = 36418. 
DISCHARGE ACROSS CAUCHY-TYPE BOUNDARIES ............. = 0.00000 
RECHARGE ACROSS SPECIFIED-HEAD BOUNDARIES ........... = 0.00000 
DiSCHARGE ACROSS SPECIFIED-HEAD BOUNDARIES .......... = 0.00000 
DISCHARGE FROM NONLINEAR POINT SINKS ................ = 0.00000 
RECHARGE FROM NONLINEAR STEADY LEAKAGE .............. = 0.00000 
DISCHARGE FROM NONLINEAR STEADY LEAKAGE ............. = 0.00000 
RECHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ...... = 0.00000 
DISCHARGE FROM NONLINEAR CAUCHY-TYPE BOUNDARIES ..... = 0.00000 
FLOW IMBALANCE ...................................... = -.37894E-02 

c 
*U.S. G.P.0.:1993-342-389:80007 
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