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THREE-DIMENSIONAL DIGITAL-COMPUTER MODEL OF THE 

FERRON SANDSTONE AQUIFER NEAR EMERY, UTAH 

By Daniel J. Morrissey, Gregory C. Lines, 

and Scott D. Bartholoma 

ABSTRACT 

A three-dimensional finite-difference computer model of the Ferron sand-
stone aquifer was used to simulate ground-water flow in the Emery coal field 
in east-central Utah. The model also was used to predict the effects of pro-
posed surface mining and the resulting mine dewatering on potentiometric sur-
faces of the aquifer. The model was calibrated in a steady-state simulation 
using water levels and manmade discharges from the aquifer that were measured 
during 1979. Too few data were available to verify the calibrated model in a 
transient-state simulation with historical aquifer response to manmade dis-
charges. Predictions made with the model are considered to be semiquantita-
tive. Discharge from the proposed surface mine was predicted to average 0.3 
cubic foot per second during the 15 years of operation. Drawdowns of 5 feet 
in the potentiometric surface of the aquifer were predicted to extend as much 
as 3 miles from the proposed mine after 15 years of operation. 

INTRODUCTION 

This report describes the design, construction, and calibration of a 
three-dimensional finite-difference computer model of the Ferron sandstone 
aquifer near Emery, Utah (fig. 1). The calibrated model was used to predict 
the effects of proposed surface mining and the resulting mine dewatering on 
potentiometric surfaces of the aquifer. The aquifer is in the Ferron Sand-
stone Member of the Mancos Shale of Late Cretaceous age and is herein called 
the Ferron sandstone aquifer. The study was done in cooperation with the U.S. 
Bureau of Land Management. 

Predictions made with the model are viewed by the authors as semiquanti-
tative for three reasons. The first of these is a lack of historical ground-
water data in the modeled area. Few data exist with regard to manmade dis-
charge of water from the Ferron, and few data exist to define trends in water 
levels through time. This results in an inability to verify the model with 
historical data on aquifer response to manmade discharges. 

The second reason related to the first, is the assumption made in cali-
brating the model that the aquifer was in a steady-state condition during 1979. 
Water-level data indicate that the aquifer was not in a true steady-state con-
dition during 1979. However, the assumption of steady-state is reasonable as 
water-level changes were small during the year. The average water-level change 
was 4 ft at eight wells where monthly measurements were made during 1979. At 
three wells where water-level measurements were made in 1976, the average water-
level decline through 1979 was 9 ft. 
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Figure I.—Map of Utah showing modeled area. 

The third reason involves an assumption inherent in the model that flows in 
the aquifer is through pore spaces. Aquifer tests indicate that in some areas 
fractures are the major conduits through which water moves through the aquifer. 
This assumption probably does not seriously affect the predictions, however, be-
cause even though water moves through fractures, the aquifer on a large scale 
probably acts as a porous medium. 

Despite these limiting assumptions, the digital model provides the most re-
alistic available way to analyze the effects of mine dewatering on the aquifer. 
The alternative approach, using an analytical method of analysis, would require 
more simplifying assumptions than those associated with the digital model. 
Thus, results of an analytical method could be used with less confidence than 
those obtained with the digital model. 

This report presents the modeling results of: (1) A steady-state simulation 
of hydrologic conditions in 1979, (2) a steady-state simulation of the surface-
mine operation imposed upon the 1979 conditions, and (3) a transient simulation 
of the surface-mine operation. 
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CONCEPTUALIZATION OF THE FERRON SANDSTONE AQUIFER 

Sources of recharge and discharge for the Ferron sandstone aquifer, which is 
400 to 500 ft thick in the Emery area, are shown diagrammatically in figure 2. 
Recharge to the aquifer is mostly subsurface inflow from the Wasatch Plateau. A 
negligible amount of recharge occurs on the outcrop area of the Ferron from pre-
cipitation and from downward leakage from the Blue Gate Member of the Mancos 
Shale. 

Major manmade discharges from the aquifer occur at the underground Emery 
Mine and at the municipal well in Emery. Natural discharge from the aquifer in-
cludes leakage to alluvium along streams, leakage to the underlying Tununk Mem-
ber of the Mancos Shale in the outcrop area of the Ferron (Williams and Hackman, 
1971), upward leakage to the Blue Gate Member of the Mancos Shale, a negligible 
amount of transpiration by phreatophytes, and discharge by springs and seeps. 
Generally downdip from the Ferron outcrop area, altitudes of potentiometric sur-
faces of the aquifer increase with depth, and in the outcrop area they decrease 
with depth. 

DESCRIPTION OF THE MODEL 

The model used for this study is documented in reports by Trescott (1975) 
and Trescott and Larson (1976). In modeling the Ferron sandstone aquifer, 
changes were made to the computational procedures of the original Trescott-Lar-
son three-dimensional model. These changes allow simulation of leakage along 
streams from all layers of the model and simulation of recharge from the land 
surface to all layers. All changes made to the original model are indicated by 
an asterisk in column 80 of the program listing in table 1. 

Approximately 60 mil of the Ferron sandstone aquifer in the Emery area have 
been modeled. The modeled area is shown in figure 3. 

Model grid 

The grid used to model the aquifer is shown in figure 3. The rectangular 
grid has variable-sized nodes ranging from 0.25 to 0.75 mi on a side. The grid 
is finest where coal mining exists or is proposed. 

The aquifer and enclosing confining shales are divided vertically into five 
layers as shown in figure 4. Layer 1 represents the Tununk Member of the Mancos 
Shale that underlies the Ferron. The Tununk is about 600 ft thick. 

The Ferron sandstone aquifer is divided into three layers of about equal 
thickness. Layer 2 of the model represents massive sandstones in the basal part 
of the Ferron. Layers 3 and 4 represent the lower and upper coal-bearing sec-
tions. Layer 3 represents rocks from the A coal seam upward to the base of the 
I-J seam. Layer 4 represents the upper one-third of the Ferron from the base 
of the I-J seam, the seam that is presently being mined and that is proposed to 
be surface mined upward to the base of the Blue Gate Member of the Mancos Shale. 

Layer 5 of the model represents the Blue Gate Member of the Mancos Shale 
that overlies the Ferron. The Blue Gate ranges in thickness from a featheredge 
to about 1,200 ft along the western boundary of the modeled area. 
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the Ferron sandstone aquifer in the modeled area, 1979. Recharge and 
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Boundaries 

The western boundary of each layer of the model terminates near the Paradise 
Valley-Joes Valley fault zone (Williams and Hackman, 1971). All layers are be-
lieved to receive subsurface inflow from the Wasatch Plateau to the west, and 
this recharge during steady-state simulations is approximated by constant-head 
nodes. During transient predictive model simulations, flow across the western 
boundary in layers 2, 3, and 4 was simulated by constant-flow nodes. 

The eastern model boundaries of layers 2, 3, and 4 were simulated as no-flow 
boundaries. The eastern boundaries of layers 2, 3, and 4 are either along lines 
of zero transmissivity, at right angles to potentiometric contours, or along Mud-
dy Creek. 

The northern boundaries of all model layers terminate approximately where 
the upper coal-bearing section of the Ferron, layer 4 in the model, pinches out. 
For layer 4 this is a natural boundary and for the other layers it is an arbi-
trary termination. 

The southern boundary is an arbitrary -determination for all layers. It 
should be noted, however, that in the southeastern corner of the model the south-
ern boundary is approximately at right angles to potentiometric contours of la-
yers 2, 3, and 4 and closely approximates a no-flow boundary in the aquifer. 

Like the western boundary, the northern and southern boundaries of all la-
yers were simulated by constant-head nodes during steady-state simulations. 
Likewise, during transient-predictive simulations, flow across the northern and 
southern boundaries in layers 2, 3, and 4 was simulated by constant-flow nodes. 

Constant-head nodes were used along boundaries during steady-state simula-
tions because they are the most accurate way to simulate the aquifer. The com-
puted flow to and from constant-head nodes also served as a check of estimates 
of subsurface inflow obtained by applying Darcy's Law using actual potentiome-
tric-surface and transmissivity data. During transient-predictive simulations, 
constant-flow nodes were used along boundaries in layers 2, 3, and 4 so that 
drawdowns along boundaries could be computed. 

During early model simulations it was assumed that there was no significant 
exchange of water between the Ferron and the enclosing shales in the Blue Gate 
and Tununk, and the upper and lower boundaries of the Ferron were simulated as 
being impermeable. Even though the exchange of water is small, these original 
model simulations indicated that the flow would have to be simulated in the mo-
del, particularly in the Ferron outcrop area where water leaks to the Tununk, 
To simulate flow of water between the Ferron and the shales, the Blue Gate and 
Tununk (layers 5 and 1) were simulated in all model runs by layers of constant-
head nodes. By simulating the shale layers this way, it is assumed that there 
is unlimited storage of water in the two layers. This of course is not true, but 
the assumption is reasonable during the time frame and stresses applied because 
large quantities of water are stored in the shales as compared to flow rates to 
and from the two layers. 
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The existing underground coal mine was simulated by six constant-head nodes 
in layer 4. Potentiometric surfaces at the six nodes were estimated from alti-
tudes of wet and dry areas in the mine. 

In the modeled area, water leaks from the aquifer to alluvium along five 
streams that cross the outcrop area of the Ferron. The leakage rate is dependent 
upon the difference in altitude between the potentiometric of the aquifer and al-
titude of water in the alluvium and stream. Nodes where leakage along streams 
was simulated in the model are shown in figure 3. 

Aquifer properties 

Transmissivity 

Transmissivity of the Ferron sandstone aquifer, estimated from aquifer tests 
and from the steady-state calibration, is shown in figure 5. Based on lithology 
and aquifer tests, transmissivities of layers 2, 3, and 4 (the three layers of 
the Ferron) are assumed to be approximately 40, 20, and 40 percent of the total 
aquifer transmissivity in areas where all layers are saturated. Two exceptions 
to this general distribution of transmissivity exist: (1) Layer 4 has a larger 
proportion of the transmissivity near the underground mine where the I-J coal 
seam is thickest, and (2) the northern part of layer 3 has a larger proportion 
of the transmissivity than the rest of that layer due to the presence of a thick 
sandstone. 

It should be noted that the maximum difference between transmissivities 
that resulted from model calibration and transmissivities calculated from aqui-
fer tests was about 30 percent, and in most of the model area the difference was 
less than 10 percent. Laboratory tests on representative cores from the Blue 
Gate and Tununk indicate that the shales have a hydraulic conductivity of about 
1 x 10-5 ft/d. The Blue Gate varies in thickness from a featheredge to 1,200 
ft in the modeled area, resulting in a maximum transmissivity of about 1 x 10-2 
ft2/d. The Tununk, about 600 ft thick in the modeled area, has a transmissivity 
of about 6 x 10-3 ft2/d. 

Storage coefficient 

Aquifer tests on confined parts of the Ferron sandstone aquifer indicate 
that the storage coefficient ranges from 3 x 10-6 to 2 x 10-3 and averages ap-
proximately 1 x 10-4. During the 15-year transient-predictive simulation, the 
average value (1 x 10-4) was assigned to all layers of the Ferron where they are 
confined either by overlying shale or another layer of the Ferron. In areas 
where the aquifer is unconfined, a value of 5 x 10-2 was assigned. Storage co-
efficients for layers 1 and 5 (the shales in the Tununk and Blue Gate) were not 
estimated for modeling purposes because these lavers were simulated by constant-
head nodes. 

To check the sensitivity of the model to variations in storage coefficient, 
two additional simulations were made. In one simulation, the storage coeffi-
cients in confined areas were set at 1 x 10-5 and in unconfined areas at 1 x 
10-2. In the second run, storage coefficients were set at a 1 x 10-3 in confined 
areas and at 1 x 10-1 in unconfined areas. The results of these two simulations 
as compared with the results of the 15-year transient-predictive simulation show 
that these variations in storage did not seriously change model predictions. 
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Leakance 

Leakance is defined as the vertical hydraulic conductivity (ft/s) per unit 
thickness (ft) between nodes in adjacent layers of the model. Original leakance 
values were calculated using equation V from Trescott and Larson (1976, p. 7) 
based on estimates of vertical hydraulic conductivity and thickness between cen-
ters of adjacent layers. Leakance was varied during the steady-state calibra-
tion to improve agreement between measured and calculated potentiometric sur-
faces. Leakance values (designated as TK in the model) ranged from 2 x 10-10 to 
4 x 10-14 s-1 between layers 1 and 2; from 3 x 10-10 to 3 x 10-12 s-1 between la-
yers 2 and 3, and between layers 3 and 4; and from 1 x 10-8 to 2 x 10-13 s-1 be-
tween layers 4 and 5. A listing of these data is included in table 2. 

Calibration 

The model was calibrated by comparing computed steady-state potentiometric 
surfaces with water levels that were measured during 1979. Computed steady-state 
potentiometric surfaces of layers 2 and 4 of the model and the altitudes of po-
tentiometric surfaces at wells and piezometers are shown in figures 6 and 7. The 
average absolute difference between computed and measured potentiometric surfaces 
at 20 wells and piezometers was about 9 ft. The actual difference ranged from 0 
to 21 ft. In areas with no control, the calculated potentiometric surfaces a-
greed reasonably well with the extrapolated potentiometric surfaces. Generally, 
calculated potentiometric surfaces of the Ferron increased with depth downdip 
from the Ferron outcrop area, and in the outcrop area they decreased with depth. 

During calibration, layers 1 and 5 (the shales in the Tununk and Blue Gate) 
were simulated with constant-head nodes. The altitude of the water table in the 
Blue Gate was determined from field data. The potentiometric surface of the Tun-
unk was assumed to be about 10 ft higher than the potentiometric surface of the 
basal sandstone section of the Ferron (layer 2 in the model) downdip from the 
outcrop area of the Ferron and about 10 ft lower in the outcrop area. 

Based upon conceptualization of the Ferron sandstone aquifer, the potentio-
metric surface of layer 3 (the lower coal-bearing section of the Ferron) was as-
sumed to be intermediate between potentiometric surfaces of layers 2 and 4. 
This assumption was necessary because of a lack of potentiometric-surface data 
for this layer. 

Another check used in the calibration was to compare computed discharge 
from the existing underground mine, simulated as constant-head nodes in layer 4, 
with estimates of the actual discharge. The computed steady-state discharge was 
1.1 ft3/s. The aquifer was not in a true steady-state condition during 1979. 
During the year, mine discharge increased from about 0.6 ft3/s during the first 
half of the year to about 0.8 ft3/s during the second half. 

Transmissivity, leakance, and stream-leakage coefficients were parameters 
that were varied during the model calibration. Computed steady-state potentio-
metric surfaces were most sensitive to changes made in transmissivity and leak-
ance. The input data used for the steady-state calibration are listed in table 
2. 
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Prediction 

Transient analysis 

According to the proposed plan for the surface mine, on file with the U.S. 
Geological Survey in Salt Lake City (March 1980), mining is expected to last for 
15 years. Mining will start on the east side of Christiansen Wash and generally 
proceed northwestward along northeast trending strips, with backfilling of the 
previously mined strips. It is assumed that the pit will be dewatered, and this 
was simulated in the transient runs by constant-head nodes in the mine area that 
were held at the altitude of the mined coal seam. Grid spacing did not permit a 
precise simulation of the "moving" pit, and an average mine location was simula-
ted. Results of the simulation for 15 years of mine operation show that the sys-
tem will not reach a true steady-state condition. The predicted drawdowns at the 
end of 15 years in layer 4, as a result of the mine dewatering, are shown in fig-
ure 8. Drawdowns of 5 ft in the potentiometric surface of this layer are predic-
ted to extend as much as 3 mi from the proposed mine after 15 years of operation. 

After 15 years of simulated mine dewatering, maximum calculated drawdowns in 
layers 2 and 3 under the surface mine are 14 and 38 ft. Drawdowns of 5 ft in the 
potentiometric surfaces of layers 2 and 3 are predicted to extend approximately 2 
mi from the mine. 

Calculated flow to constant-head nodes that were used to simulate the mine 
area indicate that discharge from the mine should decrease slightly with time, 
and it should average about 0.3 ft3/s during the 15 years of operation. 

It should be noted that for reasons stated earlier in this report, the model 
has not been verified with historical data. As a result, predictions made with 
the model are considered by the authors to be semiquantitative. 

The input data used for the 15-year surface-mine simulation are listed in 
table 3. 

Steady-state analysis 

To simulate steady-state discharge from the proposed surface mine, constant-
head nodes were used for the mine area in layer 4. The steady-state simulation 
of the mine dewatering represents the greatest predicted effect that the mine 
could have on the aquifer, using the assumed parameters and boundary conditions. 
The results indicate that mine dewatering will affect all layers of the Ferron; 
however, the predicted effects along model boundaries are small. Calculated 
drawdowns in potentiometric surfaces at boundaries on the west, north, and south 
were 4 ft or less for layers 2, 3, and 4. The calculated steady-state discharge 
from the mine was 0.3 ft3/s. 

NEED FOR FUTURE STUDY 

To verify the model and improve model predictions, an observation-well net-
work needs to be established where water levels could be measured semiannually 
in three or four wells in each layer. Discharge from the Emery municipal well, 
the Emery Mine, and the surface mine (when operational) also would need to be 
monitored. After 5 years, the additional data could be used to recalibrate and 
to verify the model. 
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Figure 8.— Predicted changes in the potentiometric surface of layer 4 after 15 years 
of operation of proposed surface mine. 
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SUMMARY 

A three-dimensional finite-difference computer model was used to simulate 
flow in the Ferron sandstone aquifer near Emery, Utah. The model was calibrated 
by comparing computed potentiometric surfaces from steady-state model simulations 
with potentiometric surfaces measured during 1979. No transient calibration of 
the model was possible owing to a lack of historical data. 

The model was used to predict changes in the potentiometric surfaces of the 
aquifer in response to a proposed surface coal mine. A 15-year transient simu-
lation of the mine indicated that true steady-state conditions will not be reach-
ed during that time. Drawdown of potentiometric surfaces of as much as 5 ft, 
caused by the mine dewatering, will not extend more than about 3 mi from the sur-
face mine during the 15 years of expected operation. 
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Table 1.--Listing of the model computer program 

C ******************************************************************mAN 10* 

FINITE-DIFFERENCE MODEL mAN 20* 
C FOR .AN 30* 
C SIMULATION OF GROUND-WATER FLOw MAN 400 
C IN THREE DIMENSIONS MAN 50* 
C MAN 600 
C BY P.C. TmESCOTT MAN 
C WITH CONTRIBUTIONS TO MAIN, DATA', AND SOLVE BY S.P. LARSON 8700: 
C AND MODIFICATIONS THROUGHOUT BY S.O. BARTHOLOMA MAN 400 

U. S. LEOLOGICAL SURVEY MAN 
C MAN 100110: 
C ORIGINAL PROGRAM - SEPTEMBER. 1975 MAN 

MODIFICATIONS FEBRUARY. 1979 A 11r* 
C MAN 1404 
C CHANGES TO THE PROGRAM AS LI61ED IN OPEN FILE REPORTS 75-438 ANO MAN 1504 
C 76-591 ARE INDICATED BY AN A61ERISK (*) IN COLUMN CHANGES TO MAN 160* 
C SIMULATE DRAINS AND LEAKAGE TC STREAMS WERE ADAPTED FROM OPEN MAN 176* 
C FILE REPORT 78-99. THE INPUT AND OUTPUT ROUTINES WERE MODIFIED. :r 
C THE COMPUTATIONAL CHANGES WERE COPIED UNCHANGED. THE RECHARGE 44,1 1:00: 
C FUNCTION OF THE ORIGINAL PROGRAM WAS MODIFIED TC ALLOW RECHARGE MAN 200 
C FROM THE LAND SURFACE TO ALL LAYERS. 
C :41r4 T): 
C 4** WARNING *** MAN 230* 
C THIS DECK HAS BEEN RENUMBERED THROUGHOUT. IF YOU WANT TO MAKE MAN 2400 
C THE MODIFICATIONS INDICATED. CARE WILL 3E REQUIRED TO PLACE THE MAN 250* 
C CHANGES IN THEIR PROPER SEQUENCE. MAN 2604 
C MAN 270* 
C ALL CHANGES ARE EITHER REPLACEMENTS OR ADDITIONS TO THE ORIGINAL MAN 280* 
C DECK. MAN 

MAN3(1 0U: 
***** 4*4444400044440404404000M A N 33;00: 

C RAIN PROGRAM TO DIMENSION DIGITAL MODEL AND CONTROL SEQUENCE 
C OF COMPUTATIONS MAN 330' 
C MAN 340* 
C SPECIFICATIONS: .AN 350 

REAL*8 YSTR,TITL MAN 360* 
C MAN 370 

DIMENSION Y(50000). L(41). mEADNG(33). NAME(90). INFT(2.5). IOFT(9MAN 380* 
1.7). DUM(3) AN 390* 

MAN 400 
EQUIVALENCE (YSTR,Y(1)) MA N 

C MAN :2(01 
COMMON /INTEGR/ I0.J0,K0.11.J1.K1II.J,K.NPER.KTH.ITIRAX•LENGTH.KP.NmAN 430 
IwEL.NUMT,IFINAL,IT.KT.IHEAD.IORAw.IFLO.IERR,I2tu2.K2,1MAX.ITMAl.NCmAN 440 
24,IDK19IDK2,IWATER,IORE,IP,JP,IG,J11.KG,IK,JK,K5,IPUltIPU2,ITK•IE,INmAN 4504 
COMMON /SPARAM/ TMAX.CDLTIDELT,ERRITEST.SUM.SUMP.DR MAN 4b0 
COMMON /SARRAY/ ICHK(13).LEVEL1(9).LEVEL2(9) MAN 470 
COMMON /GROUND/ TITL(3),IGRNU MAN 4d0* 

C MAN 440 
DATA NAME/244H ,4M S,4miART•4HING .4HHEA0,4H .4H ST0.4HkatimAN 500 
1E.1411 COE,4MFFIC,4HIENT,2'4H t4H TR.4HANSM.4HISSI,4HVITY,5*4m MAN 510 
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4

4 9

Ti, 
3T'4HOM E'4HLEVA'4HTION,2*4H •4H P,4HECHA'4hRGE '4HRATE•4H MAN 530* 
4.4HORA1'4HN NO'4HOE L.4HOCAT'4HION5.204H '4H D'4HRAIN,4H LE'i,MAN 540* 
54HGTH5,2o4H •4HORAI'404N EL,4HEVAT,4HION5,4H '4HRIVE'4H.4 N0.4mAN 550* 
6HOE L.4mOCAT.4MIONS•3404H .4M RIV.4MER H.4MEAOS.34t4M 0.HRIvE,mAN 560* 
74HR 90.4MTTOm.4M .4M RI,4HVER .4mCOEF.4MFIC1,4HENTS.2404m ,4MAN 570* 
8HGROU'4HNO E.4HLEVA.4MTION/ 

2 144 (94H HY'4HORAU,4MLIC '4HCON0,4HUCTIr4HVITY'204H '4md0TmAN 520 

MAN 580* 
DATA INFT/4H(20F ,4)44.0),414(lbfe4M5.0).4M(20F,4044.2).4M(80I.4M1) ,MAN 590* 
14H(40F,4H2.0)/ 'SAN 600* 
DATA 10FT/4H(1H0,4H•12,'4H2x,1,4HOF12,4H.0/(,4H5X•1,4H0F12,40.0)).MAN 610* 
14H '4H(1H0,4H,15,94HI0F1'4412.5/o4H(1H '14,5X,'4H10F1'4H2.5),4H)MAN 6204 
2 .4H(1,40.4)4,15,.40110E1.4h2.5/.414(1m .4H.SX..41110E1,4M2.5).4H) "AN 630* 
3.4M(1H0.4H,15.+41110E1.4M2.3/.4m(114 '4H95X',4H10E1,4#42.3),4H) '4HMAN 640* 
4(1140.4H.5X,r4H10F1,4M2.5/.4H(1H .414.5)(..4H10F1.4H2.5).4M) .4H(1HmAN 650*
50.4/4.5X.O4M10E1,4H2.5/.4M(IH 9414.5A..4M10E1.4H2.5).4M) .4H(1110.4mAN 660* 
6H,159.4H2016.4H/(1H.4H ,5X.411.201.41146)) •2*4)1 MAN 8704 

C MAN 680 
DEFINE FILE 2(50,650,U,KKK) MAN 690* 

C MAN 70U 
L MAN 710 
C MAN 720--READ TITLE. PROGRAM SIZE AND OPTIONS---

READ (5.200) HEADNG MAN 730 
WRITE (6,190) HEADNG MAN 740 
READ (5'160) IO,JO,A0IITMAX.NCH,NO,NRIV•NR/VN MAN 7504 
wRITE(6.180) IO.JO.KO.ITmAX,NCM.NO.NRIV.NRIVN MAN 760* 
REAO (5.210) IDRAW,IHEAD.IFLO,IDK1.I0K2.IMATER.IGRE.IPU1.1PU2,1TK 4 4 7*01;4 7;0 
1,IEGN.IGRNO 
WRITE (6+220) 1DRAW.IHEAD,IFLU.IDK1.IDK2.IWATER.IGRE.IPU1,IPu2,IrK:AAZ 

1.IEUN.1GRND 800* 
IERR=0 MAN 810 

C MAN 820 
---COMPUTE DIMENSIONS FOR ARkAYS-- MAN 830 
J1=J0-1 MAN 840 
I1=10-1 MAN d6U 
K1=A0-1 MAN d60 
12=10-2 MAN 870 
J2=J0-2 MAN 880 
K2=K0-2 MAN 890 
ImAx=mAXO(I0.J0) MAN 900 
NOD=MAX0(1,NCH) MAN 910 
ITMX1=ITmAX.1 MAN 920 
ISIZ=I0*J0*K0 MAN 430 
IK1=I0*J0 MAN 940 
IK2=MAX0(1K1*K1•1) MAN 950 
ISUM=2*ISIZ*1 MAN 960 
L(1)=1 
DO 30 1=2,14 4 t4N1 978U 
IF (I.NE.8) GO TO 20 MAN 990 
L(8)=ISUM MAN1000 
ISUmmISUM4.1K2 mAN1010 
IF (1)(2.E().1) GO TO 10 mAN1020 
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IK=I0 
JK=u0 
K5=K1 
GO TO 30 

10 IK=1 
jK=I 
K5=1 
GO TO 30 

20 L(I)=ISUM 
ISUm=ISUm+ISIZ 

30 CONTINUE 
L(15)=ISUM 
ISUM=ISUM.J0 
L(16)=ISum 
ISUm=ISUm+IO 
L(17)=ISum 
ISUm=ISUm+KO 
L(18)=ISUM 
ISUm=ISUm+ImAx 
L(1,/)=ISUM 
ISUM=ISUM+KO*3 
L(2G)=ISum 
ISUm=ISUM.ITmX1 
L(21)=I,SUM 
ISUm=ISUM+3*NCO 
L(22)=ISUM 
ISUm=ISUm+NCO 
L(40)=ISUM 
ISUm=ISUM+NCD*2 
L(23)=ISUM 
IF (I0ATER.NE.ICHK(6)) GO TU .0 
ISUM=ISUm+IK1 
L(24)=ISUM 
ISUM=ISUM.1K1 
IP=I0 
JP=J0 
GO TO 50 

40 ISUm=1SUM*1 
L(24)=ISUM 
ISUm=ISUm+1 
IP=1 
JP=1 

50 L(25)=ISUM 
IF (IOPE.NE.ICHK(7)) GO TO 60 
ISUm=ISUM•ISIZ 
10=10 
JO J0 
K(1=X0 
GO TO 70 

60 ISUm=ISUM+1 
I0=1 

MAN1030 
mAN1040 
mAN1050 
mAN1060 
mAN1070 
mAN1080 
mAN1090 
mAN1100 
mAN111J 
mAN1120 
mAN1130 
mAN1140 
mANI1i0 
mAN1160 
mAN1170 
MAN1180 
mAN1190 
mAN1200 
mAN1210 
MAN1220 
mAN1230 
mAN1240 
mAN1250 
MAN1260 
MAN1270 
mAN12A0 
MAN12qo 
mAN1300* 
mAN1310* 
mAN1320 
mAN1330 
mAN1340 
MAN1350 
mAN1360 
mAN1370 
MAN1380 
mAN1390 
mAN1400 
mAN141u 
mAN1420 
MAN1430 
MAN1440 
MAN1450 
MAN14.60 
MAN1470* 
mAN14do 
MAN1440 
mAN1500* 
mAN1510 
mAN1520 
mAN1530 
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JU=I 
Kt.)=1 

7u IF (NO.E(1.0) GO TO 75 
L(26)=ISUM 
ISUm=ISUM•ISIZ 
L(27)=ISUM 
ISUM=ISUM+NO 
L(26)=ISUM 
ISUm=ISUm•NO 
L(29)=ISUM 
ISUM=ISUM•NO*3 
L(30)=ISUM 
ISUm=ISUM.NO 
L(3I)=ISUM 
ISUm=ISUm.NO*2 
GO TO 76 

75 L(26)=ISUM 
L(27)=ISUM+I 
L(26)=ISUm*2 
L(29)=ISUm*3 
L(30)=ISUM** 
L(31)=ISUm.5 
ISUM=ISUM*6 

76 IF (NRIV.EQ.0) GO TO 77 
L(32)=ISUM 
tsum.Isum.tslz 
L(33)=1sum 
Isum=rsum.NRIV 
L(34)=Isum 
isum=isum.NRiv 
L(35)=Isum 
Isum.isum.NRIv 
L(30)=Isum 
Isum.rsum.NRIV.4 
L(37)=Isum 
isum.Isum.NRIV 
L(38)=1sum 
Isum=Lsum.NRIv.2 
L(i9)=Isum 
Isum=rsum.NRIvN.ao 
GO TO 78 

77 L(32)=ISUM 
L(33)=ISUM4, 1 
L(34)=ISUM*2 
L(35)=ISUM.3 
L(36)=ISUm.4 
L(37)=/Sum.5 
L(38)=ISUM.6 
L(39)=ISUM.7 
ISUM=ISUM*8 

7d L(4I)=ISUM 

mANI54U 
mANI550" 
mANI56u* 
mANI570* 
mANI580* 
mANI4u* 
mANI600* 
mANI610* 
mANI620* 
mANI630* 
mAN164O* 
mANI65u* 
,0AN1660* 
mAN167U* 
MAN1680* 
MANI690* 
mAN1700* 
s4AN1710* 
mAN17204 
MAN1730* 
mAN174u4 
MAN1750* 
mAN1760* 
mAN177U* 
MAN1780* 
mAN1704 
MAN1d004 
MAN1d10. 
MAN1,320* 
MAN1630* 
mAN1b4u4 
MAN1650* 
MAN 186u* 
MAN1,670* 
,44141d80* 
MAN18904) 
MAN1,000* 
mAN19104 
MAN1920* 
mAN1930* 
mAN194.u4 
MAN1950* 
MANI460* 
MAN1970* 
MAN1980* 
mANI990* 
MAN2000* 
mAN2010* 
mAN202U* 
4AN2030* 
mAN2040* 
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ISUM=ISUM•IK1 mAN20bUG 

WRITE(6,170) ISUM mAN2060* 

C ...PASS INITIAL ADDRESSES OF ARRAYS TO SUBROUTINES--. ::::°0t7s0° 
CALL DATAI(Y(L(1)),Y(L(2))+Y(L(3))•Y(L(4)),Y(L(5)),Y(L(6)).Y(L(7))4AN2040 
1,Y(L(8)),Y(L(9)),Y(L(15)),Y(L(16)),Y(L(17)),Y(L(19)),Y(L(23))*Y(L(mAN2100 
224)).sY(L(25)),Y(L(26)),Y(L(27)),Y(L(28)),Y(L(31)),Y(L(32))+Y(L(33)mAN2110* 
3),Y(L(34)),Y(L(35)).Y(L(36))•Y(L(38)),Y(L(39)),Y(L(1.0)),Y(L(41)).NmAN2120* 
40,NRIV,NRIVN) mAN2130* 
CALL STER(Y(L(1))9Y(L(2)),Y(L(3)),Y(L(4)),Y(L(5))+Y(L(6)),Y(L(7)).mAN2140 
IY(L(8)),Y(L(9))+Y(015)),Y(016)),Y(L(17)),Y(L(19)).Y(L(18))•((L(2:AAZ:lin 
20))) 
CALL SOLVE(Y(L(1))9Y(L(2))+Y(L(3)),Y(L(4)),Y(L(S)),Y(L(6)).Y(L(7))MAN2170 
1,Y(L(8)),Y(L(9)),Y(L:15)),Y(016)).Y(L(17)),Y(019)),Y(L(10)),YIL(MAN2180 
211))•Y(L(12)).Y(L(13)).Y(014)),Y(L(20)).Y(L(25)),Y(L(26)),Y(027):::=: 
3),Y(L(28))+Y(L(32)),Y(L(33)).Y(L(34)),Y(L(35)),NU.NRIV) 
CALL COEF(Y(L(1)),Y(L(2)),Y(L(3)),Y(L(14)),Y(L(5))+Y(L(6)).Y(L(7)),mAN221') 
1Y(L(8)),Y(L(9)),Y(L(15)),Y(L(16))9Y(L(17)),Y(L(19)).Y(L(23)),Y(L(2mAN2220 
24)),Y(L(25))) MAN2230 
CALL CHECKI(Y(L(1))+Y(L(2)),Y(L(3)),Y(L(4))9Y(L(5)).Y(L(6)),Y(L(7)mAN2240 
1),Y(L(8))+Y(L(9))+Y(L(IS)),Y(016))•Y(017)),Y(019)),Y(L(21)),f(LMAN2250 
2(22))+Y(L(40)),Y(025)),Y(L(2t)),Y(L(27)),Y(L(28)),Y(L(29)),Y(L(30MAN22b0* 
3)),Y(L(31)),Y(L(32)),Y(L(33)),Y(L(34))+Y(L(35)),Y(L(36)),Y(L(37)),:= 
4Y(L(38)),Y(L(39)),ND,NRIV,NmIYN) 
CALL PRNTAI(Y(L(1))+Y(L(2)).Y(L(4)),Y(L(5)).Y(L(9)),Y(015)),Y(01MAN2290 
16))tY(041))) MAN2300* 

C mAN2310 
C -- -START COMPUTATIONS--- mAN2320 
C www.o.****************41.41,44. mAN2330 
C ---READ ANO WRITE DATA FOR GROUPS II AND 

CALL DATAIN :=3; 
IWN=1 mAN2360 
NIJ=I04,J0 mAN2370 
DO 80 K=1.KO mAN2380 
LOC=L(2).(K-1),NIJ mAN2390 

80 CALL ARRAY(Y(LOC),INFT(192),IOFT(1.1),NAME(1),IRN,DUM) mANd400 
00 90 K=1,K0 mAN2410 
LOC=L(5).(K-1).NIJ mAN2420 

90 CALL ARRAY(Y(LOC)#INFT(191),IGFT(1,2),NAME(7),IRN,DUM) mAN2430 
DO 100 K=1.1<0 PAA.,Q444) 

LOC=L(4).(K-1)*NIJ mAN2450 
L1=L(19).K-1 mAN240U 
L2=L(19)*K0.K-1 MAN2470 
L3=L(19)021,KO•Km1 mAN2480 
CALL ARRAY(Y(LOC),INFT(193),I0FT(1•2),NAME(13),IRN,OUM) 
Y(L1)20UM(1) m4N2500 
Y(L2)=0UM(2) 
Y(L3)=DUM(3) mAN2520 

100 WRITE (6,230) K•Y(L1),Y(L2),Y(L3) 4AN2530 
IF (ITK.NE.ICHK(10)) GO TO 120 mAN2540 
00 110 K=1,K1 MAN2550 
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A *

7

77

AA

C 

C 

C 
C 

C 
C 

C 
C 

C 

LOC=L(8).(K-1)*NIJ mAN256U 
110 CALL ARRAY(Y(LOC),INFT(1.1),IOFT(1.3).NAmE(19),IRN•OUm) mAN2570 
120 IF (IwATER.NE.ICHK(6)) GO TO /30 m4Ne680 

K=K0 mAN2540 
CALL ARRAY(Y(L(23)),INFT(1,1),I0FT(1,4),NAME(25),IRN•OUM) 
CALL ARRAY(Y(L(24)),INFT(191),IOFT(1,1)•NAME(31),IRN,OUM) :=66°1 °0 

130 IF(IGRNO.EQ.ICHK(12))CALL ARRAY(Y(L(41)),INFT(1.2).10FT(191),NAm(mAN2620* 
185);IRN,OUM) mAN263U4 
IF(IGRE.NE.ICHK(7)) GO TO 13e 
DO 131 K=1,K0 424A 26A 6ZJ: 
LOC=L(25)*(K-1)0NIJ mAN2660* 

131 CALL ARRAY (Y(LOC),INFT(1.1),I0FT(1.4),NAmE(37),IPM.DUm) mAN21670* 
132 CALL MOAT(IRN) mAN26H0G 

IF(ND.EQ.0) GO TO 136 
NK=0 
U0 133 K=1.K0 
LOC=L(26)*(K-1)*NIJ :A AA :JE* 

133 CALL IARRAY ty(L0c),INFT(1,4),IOFT(1,7).NAmE(43),IRN,Oum.NK,1) 
IF (NK.EQ.NO ) GO TO 134 :27 (1u: 
4RITE(6.240)NK•ND mAN27500 
STOP 

134 CALL OVECTR (Y(L(27)),INFT(1.ti),IOFT(196).NAmE(49),IRN,DUM) mAN27704 
CALL LDCALC 
CALL DVECTR (Y(L(28)),INFT(1,1),I0FT(1.5),NAmE(55),IRN,OUM) ;4:2;7;:61 :* 

136 IF(NRIV.EO.3)G0 TO 139 mAN2600* 
CALL RNAME MAN2b10 
NK=0 mAN2S20* 
DO 137 K=1,K0 ,4 11N2630* 
LOC=L(32),(K-1)+NIJ mAN2b40* 

137 CALL IARRAY (Y(LOC),INFT(1,4),I0FT(1.7).NAME(61),IRN,OUM,NK,O) mAN2850* 
IF(NK.EG.NRIV) GO TO 138 mAN26604 
oRITE(6.250)NK,NRIV ;A;zN2 70* 
STuP mAN2b8J* 

138 CALL RVECTR (Y(L(33)),INFT(1.1),I0FT(1.5).NAME(67),IRN,DUM) 
CALL RVECTR (Y(L(34)),INFT(1,1),IOFT(1,S),NAME(73),IRN,OUM) 
CALL RVECTR (Y(L(35)),INFT(1.1),IOFT(1.6).NAmE(79),IRN.OUM) mAN2i9°1 

mAN2420 
---COMPUTE TPANSMISSIVITY FOR UNCONFINED LAYER--- mAN293o 

139 IF (ImATER.E0.ICHK(6)) CALL THANS(1) 
:r122!)VO 4 

---COMPUTE t COEFFICIENTS--- mAN2960 
CALL TCOF mAN2970 

mAN2980 
---COMPUTE ITERATION PARAMETEmS--- mAN2990 
CALL ITER MAN3000 

mAN3010 
--READ TIME PARAMETERS ANO PUMPING DATA FOR A NEW PUMPING PERIOu-mAN3020 

140 CALL NEWPER mAN3030 
mAN304.0 

KT=u r4AN3050 
IFINAL=0 mAN3060 
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C mAN3070 
C ---START NEW TIME STEP COMPUTATIONS--- mAN3080 

150 CALL NEWSTP mAN3040 
C MAN3100 
C ---START NE"' ITERATION IF MAXIMUM NO. ITERATIONS NOT EXCEEDED--- :44,N.Ti 

CALL NEWITA 
C mAN3130 

OUTPUT AT DESIGNATUJ TIME STEPS--- mAN3140 
CALL OUTPUT mAN3150 

C mAN3160 
C ---LAST TIME STEP IN PUMPING RERIOD ?--- ""4N3170 

IF (IFINAL.NE.1) GO TO 150 mAN315U 

C ---.CHECK FOR NEw PUMPING PERICO---
IF (KP.LT.NPER) GO TO 140 

C mAN3220 
STOP mAN3230 

C mAN3240 
C --FORMATS— mAN3250 
C mAN3250 
C mAN327U 

mAN3290 
150 FORMAT (8110) mAN3290 
170 FORMAT ( 9 0 1 ,54x0wOROS OF VECTOR Y USED =',I7) mAN3300 
180 FORMAT ('00 ,62X,INUmEIER OF ROwS =',I5/60A,,NUmGER OF COLUMNS =',I5mAN331U 

1/o1X,'NUm8ER OF LAYERS = 0 ,151/39x.'mAxImUM PERMITTE0 NUM13EP OF ITEmAN3320 
2PATIONS =',I5//48XONUmBER UF CONSTANT ,4EA0 NODES =',I5,/,56A,'NummAN3330* 
38ER OF DRAIN NODES =',IS,/,A,INUMBER OF RIVER NODES =',I5,/,A,mAN3.340* 
4INUmdER OF RIVERS =',I5) mAN3350* 

140 FORMAT ( 1 1',33A4) mAN3360 
200 FORMAT (20A4) mAN3370 
210 FORMAT (15(144,1A)) mAN3380 
220 FORMAT (,—SIMULATION OPTIONS: '.12(l> 1 ,44,1 <l)) mAN339u* 
230 FORMAT (1m0,44A,0 0IRECTIONAL TRANSMISSIVITY MULTIPLICATION FACTORSmANJ400 

1 FOR LAYER',I3,/,76X0X =',61z.7/76x.'Y = 0 .615.7/750x0Z = 1 ,615.7) mAN341J 
24u FORMAT(' ERROR*****NIC IS NGT EQUAL TO NO NK=o,I5,, NO= 1 .16) mAN3420* 
250 FORMAT(' EPROR*****NK IS NOT EQUAL TO NPIV. NK=f,/s.. Nk1v= 1 4AN343Uo 

1.15) m4.434404 
ENO mAN3450-

22 



	
	
	 	
	
	
	 	
	
	

	
	

	
	

	

	
	

	
	
	
	 	

	
	 	

	
	 	

	
	

	

	
	
	 	

	
	
	

	
	 	
	

SUBROUTINE DATAI(PHI,STRT,OLJ,T,S,TR.TCITK.wELL,DELA,DELY,OELZ,F4CDAT 1.0 
1T,PERM,BOTTOM,GRE,I0oLOtELD,,, ORtIOR,9M,RdoRC,JRV,VRV.NRV,CVOL,Q4NUDAT 20* 
2,NO,NRIV,NRIVN) DAT 30* 

OAT 40 

REAL•d P4I, VOR, VRV, CVOL DAT 90• 

REAL•4 LO DAT 110* 

3T0M(IP,JP),GRE(I0,JO,KG),TF(3),A(IO,J0), IN(6), IOFT(9), INFT(2) DAT 160* 
4,ID(IO,JO,K0),LO(1),EL0(1),IDR(I0,J0,K0),RN(1),RC(1),PB(1),Q(NO), DAT 170• 
5R(NRIV), INDEX(IO,J0), JRV(NRIV,4), NRV(NRIVN.20)• vOR(NO)• DAT 18U* 
6VRV(NRIV), CVOL(NC)), GRNO(I0,K0) DAT 190* 

2M,I0K1,I0K2,IWATER,IGRE,IP,J0',IQ,JGoKO,IK,JK,K5,IPUltIPU2,ITK,IEUNDAT 230* 

RETURN DAT 30U 

C REAO ANO WRITE DATA DAT 50 
C OAT 60 
C OAT 70 
C SPECIFICATIONS: OAT 80 

REAL •8XLABEL,YLA8EL,TITLE,AN1,MESUR DAT 100 

C OAT 120 
DIMENSION PHI(10,j0,K0), STRT(IO,J0,1(0), OLD(IO,J0,K0), T(IO,JO,KODAT 130 
1), S(100,100'0), TR(I0,J0,K0), TC(IO,JO,K0), TK(IK ,JK,K5), WELL(I0,OAT 140 
2J0,K0), DELA(J0), DELY(I0), DtLZ(K0), FACT(K0,3) ► PERM(IP,JP), -iOTDAT 150 

C DAT 200 
COMMON /INTEGR/ 10,JO,K0,I1,J1,K1tI,J,K,NPER,KTM,ITMAX,LENGTM,KP,NDAT 210 
1WEL,NUMT,IFINAL,IToKT,IMEAO,IDRAW,IFLO,IERR,121.J2,K2,IMAX,ITMA1,NCOAT 22u 

COMMON /SPARAM/ TMAX,COLTIOELT,ERR,TEST,SUM,SUMP,UR OAT 240 
COMMON /SARRAY/ ICMK(13),LEVEL1(9),LEVEL2(9) DAT 250 
COMMON /CK/ ETFLXT,STORT,QRET,CHST,CMOT,FLUXT,PUMPT,CFLUXT,FLXNT DAT 260 
COMMON /PR/ XLABEL(3),YLABEL(6),TITLE(6),AN1,MESUR,PRNT(122)•8LANKDAT 270 
1(60),OIGIT(122),VF1(6),VF2(6),VF3(7),XSCALE,UINCM,SYM(17),XN(100),OAT 280 
2YN(13),NA(4),N10N2,N3,YSCALE,FACT1,FACT2 OAT 290 

C DAT 310 
C 4.041.0*404*441.**44444141* DAT 320 

ENTWr DATAIN DAT 330 

1XT•FLXNT OAT 46U 

IF (IPUl.NE.ICHK(8)) GO TO 50 DAT 48U 

C asolre,,,orwasms,,,,sws DAT 340 
C DAT 350 
C ---tEAO ANO WRITE SCALAR PARAMETERS--- DAT 360 

REAO (5.330) NPER,KTM,ERR,LENQTM DAT 370 
WRITE (6,340) NPER,KTR,ERR DAT 380 
READ (5,460) XSCALE+YSCALE,DINCH,FACT1•(LEVEL1(I)•I=1,9),FACT2,(LEOAT 390 
1VEL2(I),I=1,9),MESUR DAT 400 
IF (XSCALE.NE.0.) WRITE (6,470) XSCALE,YSCALE,MESUM,MESUR,DINCM,FAOAT 410 
1CT1,LEVEL1,FACT2,LEVEL2 DAT 420 

C DAT 430 
C ---READ CUMULATIVE MASS BALANCE PARAMETERS...... OAT 440 

READ (5,450) SUM,SUMP,PUMPT,CFLUXToGRET,CHST,CHOT,FLUXToSTORT,ETFLDAT 450 

IF (I0K1.EG.ICHK(4)) GO TO 2U OAT 470 

C OAT 490 
C ---READ INITIAL HEAD VALUES FROM CARDS--- DAT 500 

00 10 K=1,K0 DAT 510 

23 
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C 
C 

C 

C 

C 

C 

DO 10 I=ItIU DAT 520 
10 READ (5.360) (PmI(I.J,K).J21..40) OAT 530 

GO TO 30 DAT 540 
DAT 550 

--"REA0 INITIAL HEAD ANO MASS BALANCE PARAMETERS FROM DISK--- OAT 56U 
20 READ (4) PMI.SUM.SUMP.PUMPT.CFLUXT.QRET.CHST.CHOT.FLUXT.STORT,ETFLUAT 570 

1XT,FLXNT OAT 580 
REWIND 4 DAT 590 

30 WRITE (6.430) SUM DAT 600 
DO 40 K=1,KO OAT 610 
WRITE (6.440) K DAT 620 
00 40 1=1.10 DAT 630 

40 WRITE (6.350) I.(PMI(I.J.K),J=1.J0) DAT 640 
OAT 650 

50 00 60 K=1.K0 OAT 660 
DO 60 I=1,I0 DAT 670 
DO 00 J=1,J0 DAT 680 
wELL(1.J.K)=0. OAT 640 
TR(I.J.K)20. OAT 700 
TC(I,J,K)=0. DAT 710 
IF (K.NE.K0) TK(I,J.K)=0. DAT 720 

60 CONTINUE DAT 730 
RETURN DAT 740 
4441,041,40411.441.10441,4414,41,404.41, 

ENTRY ARRAY(A,INFT,I0FT,INsIkN,TF) DAT 7560i 

0044400.1141-44441144****4004 DAT 770 
READ (5.330) FACIIVAR,IPRN,TF,IRECS,IPECO DAT 780 
IC=4*IRECS+24IVAR,IPRN.1 DAT 790 
GO TO (70.70990,90,120,120), IC DAT dOU 

70 00 60 I=1,I0 DAT 610 
DO 60 J=1,J0 DAT 820 

80 A(IsJ)=FAC DAT 830 
WRITE (6.280) IN.FAC,K DAT 840 
GO ro 140 DAT 8S0 

90 IF (IC.E0.3) WRITE (6,290) IV,K DAT 860 
00 110 1=1.10 OAT 870 
READ (5.INFT) (A(/..J).J=1.J0) DAT 880 
00 100 J=11J0 DAT 390 

100 A(I.J)=A(I,J)*FAC OAT 900 
110 IF (IC.EQ.3) WRITE (6,IOFT) 1.(A(I...1)..J=1.J0) DAT 910 

GO TO 140 OAT 920 
120 READ (2'IRN) A DAT 930 

IF (IC.EQ.6) GO TO 140 OAT 44O 
wRITE (6.290) IN,K DAT 450 
DO 130 12/.10 OAT 960 

130 WRITE (6,IOFT) It(A(19J),J110%00) DAT 970 
1 40 IF (IRECO.EQ.1) WRITE (2'IRN) A DAT 9MO 

IRN=IRN*1 OAT 990 
RETURN DAT1000 
*******444444444444444444444 OAT1010 
ENTRY MOAT(IRN) DAT1020* 

24 
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DAT1030 
00 150 K=1-.K0 DAT1040 
DO 150 1=1.10 DAT1050 
DO 150 J=1.J0 DAT1060 

070IF (I.E(1.1.0R.I.EQ.I0.0R.J.EW.1.0R.J.E0.J0) T(I.J.K)=0. 
gitrIF (IDKI.NE./CHK(4).4NO.IPUI.NE.ICHK(8)) PMI(I.J.K)=STRT(I.J.K) AT1 

IF (X.NE.KO.OR.IWATER.NE.ICHK(6)) GO TO 150 0411090 
IF ( I.E(3.1.0R.I.E0.10.014.J.EU.1.0R.J.E(1.J0) PERM(I,J)=0. 0411100 

150 CONTINUE DAT1110 
C DELA DATI12O 

REA') (5.330) FAC.IVAR,IPRN.TF.IRECS.IRECD OA T11* 
IF(IRECS.NE.1) GO TO 155 DAT1140* 
REAP (2'IRN) DELA DAT1150* 
GO TO 175 

AT )155 IF (IVAR.EQ.1) READ (5,480) (UELX(J).J=1,J0) AT117'(): 
DO 170 J=1,J0 DAT1180 
IF (IVAR.NE.1) GO TO 160 0411190 
DELA(J)=DELX(J)*FAC DAT1200 
GO TO 170 DAT1210 

160 DELA(J)=FAC 0AT1220 
170 CONTINUE 0411230 
175 IF(IPRN.NE.I.ANP.(IV4R.EQ.1.01.4 .IRECS.EQ.1)) wRITE(6.370) fDELA(J),DAT1240* 

1J=1,J0) D AT1250* 
IF(IVAR.EQ.O.AND.IRECS.NE.1) *kITE(6.300) FAC DA11260* 
IF (IRECD.EQ.1) wRITE (2'IRN) DELx DAT1270* 
IRN=IRN41 DAT1280* 

C DELY DAT1290 
READ (5.330) FAC.IVAR,IPRN.TF,IRECS•IRECO 0AT1300* 
IF(IRECS.NE.1) GO TO 178 
READ (2'IRN) DELY g11.3312: 
GO TO 195 0411330* 

174 IF (IVAR.E0.1) READ (5.480) (UELY(I),I=1,I0) 0411340* 
00 190 1=1.10 0411350 
IF (IVAR.NE.1) UU TO 130 DAT1360 
DELY(I)=0ELY(I)*FAC DAT1370 
GO TO 190 0411380 

130 DELY(I)=FAC 0411390 
190 CONTINUE 0411400 
195 IF(IPRN.NE.1.ANO.(IVAR.EQ.1.JR.IRECS.E0.1)) wRITE(6.380) (DELY(I),DAT1410* 

11=1,10) DAT142ti* 
IF(IVAR.EQ.O.AND.IRECS.NE.1) wRITE(6.310) FAC DAT1430* 
IF (IRECO.E0.1) WRITE (2'IRN) DELY DAT1440* 
IRN=IRN41 OAT1450* 

C DELI DAN..60 
READ (5.330) FAC./VAR.IPRN,TF.IRECS.IRECD DAT1470* 
IF(IRECS.NE.1) GO TO 198 DAT148C* 
READ (2'IRN) DELZ DAT1490* 
GO TO 215 DAT1500* 

198 IF (IVAR.E0.1) READ (5,480) (UELZ(K),K=1,K0) DAT1510* 
DO 210 K=1.1<0 DAT1520 
IF (IVAR.NE.1) GO TO 200 DAT1530 

25 
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DELZ(K)=OELZ(K)0FAC DA11540 
GO TO 210 0A11550 

200 OELZ(K)=FAC 0411560 
210 CONTINUE DAT1570 
215 IF(IPRN.NE.I.ANO.(IVAR.E0.1.JM.IRECS.E0.1)) wRITE(6.390) (DELZ(K).0AT158G0 

IK=1.K0) 0411590* 
IF(IVAR.EQ.O.ANCI.IRECS.NE.1) *RITE(5.320) FAC 04116000 
IF CIRECO.EQ.1) WRITE (2'IRN) DELZ DATI5100 
IRN=/RN*1 DAT16208 

C DAT1b30 
C ---INITIALIZE VARIABLES--- 0411640 

9=0. 0411650 
0=0. 0411660 
F=0. DAT1670 
H=0. DA11680 
SU=0. UAT1690 
Z=0. OATI700 
IF (XSCALE.NE.0.) CALL MAP DAT1 710 
RETURN 0411720 

C 044.41.4144/41.041,4141,11.111411.0•41•4114, 04117301' 
ENTRY 'ARRAY (INOEXIINFT.IOFT.IN.IRN.TF,NK.IFLAG) 0411740* 

C 41.404114,4114.*41140.4119.041.0.110*. 0411750* 
READ (5.330) FAC,IVAR.IPRN,IF.IRECS,IRECO 0411760* 
IC=40IRECS4,20IVAR.IMRN+1 0411770* 
GO TO (5070.5070.5090,5090.51c0.5120), IC 0411780* 

5070 DO 5080 I=1,I0 DAT17g40* 
DO 5080 J=1,J0 DAT1b000 

5080 I40EX(I.J)=F4C 0411810° 
«RITE (6.280) IN,FAC,K 04T1820° 
GO TO 5140 04118300 

5090 IF (IC.E0.3) WRITE (b,290) IN,K OATI8400 
00 5110 1=1.10 nArissu. 
READ (5.INFT) (INOEX(I.J),J=1.00) DAT186u0 
DO 5100 J=1.J0 DAT13700 
IF (INOEX(I,J).E0.0) GO TO 5100 04T1d800 
Ne(=NK.1 OAT18900 
IF(IFLAG.EQ.1)GO TO 5095 D4T19000 
JRV(N), 0411910*(91)=K 
JRV(NK,2)=I 0411'4200 
JRV(NK.3)=J 0411930* 
JRV(NK,4)=INDEX(I.J) 04114400 
IF(INOEX(I.J).LE.NRIVN) GO TO 5095 04114560 
oRITE(6.550) INOEX(I.J).NRIvN DAT19600 
STOP 0411970* 

5095 INDEX(I.J)=NK DAT19404 
5100 CONTINUE DAT14900 
5110 IF (IC.E0.3) WRITE (6,IOFT) I.(INOEX(I.J),J=1.00) 0412000* 

GO TO 5140 0412010* 
5120 READ (2'IRN) INOEX DAT 20200 

IF(IFLAG.E0.1)G0 TO 5121 04120300 
IRNI=IRN.01 OAT20400 

26 
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READ(2'IRN1) JRV 
5121 00 5125 I=1 ,II0 

DO 5125 J21,J0 
IF (INDEX(I,J).EQ.0) GO TO 5125 
NKwNK.1 
INDEX(I,J)wNK 

5125 CONTINUE 
IF (1C.E0.6) GO TO 5140 
WRITE (5.290) IN9K 
00 5130 1=1.10 

5130 WRITE (6.IOFT) I.(INDEX(I,J),,J=1,J0) 
5140 IF (IRECO.NE.1) GO TO 5150 

WRITE(2'IRN) INDEX 
IF(IFLAG.EQ.1)G0 TO 5150 
IRN1=IRN.1 
wRITE(2'IRN1) JRV 

5150 IRN=IRN.1 
IF(IFLAG.NE.1)IRN=IRNo1 
RETURN 
ipoweA****** 
ENTRY RNAME 
********11.+41, 
WRITE(8.54()) 
DO 5010 I=1,NRIVN 
READ(5,520) (NRV(II,J) .J=1,20) 
WRITE(6•530) I,(NRV(I ,J).J=1 ,20) 

5010 CONTINUE 
RETURN 

C .**************** 
ENTRY LOCALC 

C ew.************** 
DO 2000 K=1,1(0 
00 2000 1=19'0 
DO 2000 J=1.J0 
L=ID(I.J,K) 
IF (L.E0.0)G0 TO 2000 
LD(L)=LD(L)*1(I,J,K)/(DELX(J)40ELY(I)) 

2000 CONTINUE 
RETURN 
iv*******41osivowitive•oloes************** 
ENTRY OVECTR (0•INFT•IOFT•IN,IRNtTF) 

RE40(5,330) FACtIVAR,IPPN,TFoIRECS,IRECO 
IC=4*IRECS*2*IVAR4IRRN+1 
GO TO (3070,3070,3090,3090.3120,3120), IC 

3070 DO 3080 I21•ND 
3080 Q(I)=FAC 

wRITE (6,500) IN,FAC 
GO TO 3140 

3090 IF (IC.EG.3) WRITE (6,510) 
READ (5,INFT) (Q(I)+I=1,NO) 

DAT2050* 
041'2060* 
0412070° 
DAT20d0* 
DAT2090* 
OAT21004. 
DAT2110* 
DAT212J* 
DATe130* 
04121404 
0412150* 
DAT21604 
0412170* 
0412180* 
0412190° 
0412200% 
0412210° 
0412220° 
0412230° 
0412240° 
0412250° 
04122504 
0A12270° 
0412280° 
0412290* 
0412300* 
0412310* 
0412320° 
0412330° 
0412340* 
r)412350* 
0412360* 
0412370* 
0412380* 
04T23,)04 
n4124004 
04124104 
0412420* 
0412430* 
04124404 
0412450* 
04124604 
0412470* 
OAT240i0* 
04124404 
0412500° 
0412510* 
nAT2S20* 
DAT2530* 
0412540* 
0412550* 

27 
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DO 3100 I=1.ND OAT2560* 
3/00 Q(I)=0(I)*FAC DAT257J* 

IF (IC.E0.3) wRITE(6.IOFT) (1 GAT25d0*.1(I),I=1.NO) 
GO TO 3140 DAT2540* 

3120 READ (2,IRN) 0 DAT2600* 
IF (IC.EQ.0) GO TO 3140 DAT2010* 
oRITp6.510) IN DAT2620* 
oRITE(6.IOFT) (0(I),I=1,NO) 3AT2630* 

3140 IF(IRECD.EO.1) WRITE (2'IRN) 0AT2640* 
IRN=IRN.1 0AT2650* 
RETURN 04T2b60* 
isso******44•44041,4.6.4..w.oes4..********** DAT2670* 
ENTRY RVECTR (RrINFT,I0FT,IN.ikN.TF) DAT2080* 

DAT2t9o* 
READ(5.330) FAC.IVAR.IPRN,TF.IRECS.IRECD 0AT2700* 
IC=4*IRECS.2*IVAR*IPRN.1 DAT2710* 
GO TO (4070,4070,4090,4090.4140.4120). IC 0412720* 

4070 00 4080 I=1.NRIV DAT273U* 
4080 R(I)=FAC 04T2740* 

wRITE (6.5('0) IN,FAC DAT2750* 
GO TO 4140 DAT2760* 

4040 IF (IC.EQ.3) wRITE(6.510) IN DAT2770* 
REAL) (5.INFT) (R(I),I=1.NRIV) OAT2730* 
DO 4100 I21.NRIV DAT2790* 

4100 R(I)=R(I)*FAC DAT280U* 
IF (IC.EO.3) WRITE(6.10FT) (R(I),I=1.NRIV) OAT2810* 
GO TO 4140 DAT2820* 

4120 REA0(2'IRN) R DAT2830* 
IF (IC.EQ.b) GO TO 4140 OAT2840* 
aRITE(6.510) IN DAT2850* 
WRITE(6.IOFT) (R(I).1=1.NRIV) DAT2860* 

4140 IF (IRECD.EQ.1) wRITE (2, IRN) R DAT2870* 
IRN=IRN.1 ,AT2680* 
RETURN DAT890* 

C DAT2900 
C ---kEAD TIME PARAMETERS ANO PUMPING DATA FOR A NEw PUMPING PERL:u-OAT2910 
C owesewirm...rosoww.eow DA 72920 

ENTRY NEwPER DAT2930 
C ste,ssom,**************41, JAT2940 

DAT29b0 
REA0(5.330)KP,KPMI.NwEL.TMAx.NuMT.COLT,DELT.IRECH DAT2960* 
IF(IRECM.E0.1)READ(3) ORE DAT2970* 

DAT2980 
C ---COMPUTE ACTUAL DELT AND NOMT4.... OAT2990 

DT=OELT/24,. DAT3000 
TM=0.0 OAT3010 
00 220 I=1,NUMT DAT3020 
OT=CDLT*DT DAT3O3O 
TM=TM4OT DAT3040 
IF (TM.GE.TMAX) GO TO 230 DAT3050 

220 CONTINUE DAT3060 

28 
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C 
C 

C 
C 
C 
C 

C 

GO TO 240 OAT307U 
23U DELT=TmAX/TM4POELT OAT3080 

NUMT=I DAT3090 
240 WRITE (6,400) KP,TMAXIINUMT,DELT.COLT 0413100 

DELT=OELT*3600. DAT4110 
TMAX=TMAX*86400. DAT3120 
SUMPs0.0 DAT3130 

DAT3140 
---READ ANO WRITE WELL PUMPINU RATES--- DAT3150 
WRITE (6,410) NwEL DAT316,0 
IF (NWEL.E0.0) GO TO 260 0413170 
DO 245 K=1,K0 0413160 
DO 245 1=1,10 0413190 
DO 245 J=1,J0 0413200 

246 wELL(I.J.K)=0.0 DAT3210 
00 250 II=1,NWEL 0413220 
REAL) (5,330) K,I.J.wELL(1,J,A) 0413230 

wRITE (6.420) KtItJowELL(I,J,A) 04T324u 
250 wELL(19J,K)=WELL(I.J.K)/(DELA(J)*DELY(I)) 

IF(NCM.LE.0)G0 TO 253 0413260* 
DO 252 I=1,NCM 

252 CVOL(I)=0.000 gI 32-"T. 80: 
253 IF (ND.LE.0) GO TO 255 0413290* 

DO 254 1=10'40 04133001 
254 VDR(I)=0.000 )AT33l0 
255 IF (NRIV.LE.0)G0 TO 2b0 04T3320* 

00 256 I=1,NRIV 0413330* 
256 VRV(I)=0.000 041.3340* 
260 RETURN 0473350 

0413360 
---FORMATS---

.)4TAT.= 
DAT33QG 
0473400 

230 FORMAT (1M0,52X,644,' =',G15.7., FOR LAYERI,I3) DAT.341J 

290 FORMAT (1M1.45X•6A4,1 MATRIX. LAYER,,I3/46X.41(,-1 )) 041.3420 
300 FORMAT ( 1 0',72X00ELX =9 ,G15.7) 0413430 
310 FORMAT ( 1 0 ,972XODELY :',G15.7) 041.3440 
320 FORMAT c'0',72X,'DELZ =',G15.7) 0413450 
330 FORMAT (8G10.0) 041.3460 

340 FORMAT ( 1 0 1 ,51AIONUMBER OF PUMPING PERIODS =',I5/49x.0 TImE STEP'S dOAT3470 
1ETWEEN PRINTOUTS =0 .15//50WERROR CRITERIA FOR CLUiURE =9 ,G15.7/)DAT3480 

350 FORMAT (,0 1 •12,2X+20F6.1/(bA•20F6.1)) DAT3490 

3b0 FORMAT (8F10.4) 0AT350u 
370 FORMAT (1M1•46X,40MGRID SPACING IN PROTOTYPE IN X DIRECTION/47X.401g1T:g 

"1(')//('0',12F10.0)) 
380 FORMAT (1M—.46X.40MGRID SPACING IN PROTOTYPE IN Y DIRECTION/47x,4O0AT3530 

1( 0 -1 )//( 0 0 1 •12F10.U)) DATJ540 
390 FORMAT (1M—.46X•40MGRID SPACING IN PROTOTYPE IN Z OIRECTION/47A.400AT3550 

1('—')//(,0,,12F10.0)) 0413560 
400 FORMAT ('—',50XOPUMPING PERIOD NO.',I40:',F10.2,' OAY5*/51X•38(.0A13570 
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1-')//53X.'NUMBER OF TIME STEP'5=',I6//59X00ELT IN HOURS =',F10.31/0AT35m0 
253X0mULTIPLIER FOR DELT =',Fi0.3) OAT3590 

410 FORMAT ('-',63X,I40 wELLS,/o5X,4( 0 -1 )//50X0K 0 ,4X.0 I 1 ,9X0J ,..u0AT3600 
ImPING.RATE'/) OAT3610 

420 FORMAT (40(.3110.2F13.2) 0413620 
430 FORMAT (9-t.40x.$ CONTINUATION - HEAD AFTER ',G20.7,' SEC PUMPING DAT3630 

1'/421,58('-')) DATio40 
440 FORMAT ( 0 1',55X0INITIAL HEA MATRIX, LAYERI,I3/56X,30(i-1 )) 0AT3650 
450 FORMAT (4G20.10) OATJ660 
460 FORMAT (3610.0,2(G10.0.911,1X),A8) nAT3670 
470 FORMAT ( 1 0 0 ,30X,ION ALPHAMERIC 4AP: 0 /40X.0 4ULTIPLICATION FACTOR FODAT3680 

1R X DIMENSION =',G15.7/40X0HuLTIRLICATION FACTOR FOR Y DImENSIJN DAT3690 
2=',G15.7/55X,'MAP SCALE IN UNITS OF 1 ,A11/50X.INUMBER OF 1 ,A8,' ,,OAT3700 
3ER INCH =',615.7/43X.'mULTIPLICATION FACTOR FOR DRA*DOwN =',615.7,DAT3710 
41 PRINTED FOR LAYERS 1 .4I2/47x.'MULTIPLICATION FACTOR FOR HEAU =1 .GDAT3720 
515.7,' PRINTED FOR LAYERS'.91) DAT373J 

480 FORMAT (16F5.4) 
500 FORMAT (1H0,52X,6A4,. =1.G15.7) CO=*s 
510 FORMAT (1H0,45X.6A4.1 MATRIX'/46X,41('-')) OAT3760* 
520 FORMAT(20A4) DAT3770 
530 FORMAT(' RIVER NUMBER',15,5X.2044) DAT3780* 
540 FORmAT('ORIVER NAMES FOLLOW:',/) 0413790* 
550 FORMAT('OTOO HIGH A RIVER NUMBER ENCOUNTERED. PROGRAM HALTS. 41VOAT3800* 

1ER NUMBER NUMBER OF mIVERS 151 ,15) 0AT3810* 
ENO DAT:J(32U-
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4 0

SUBROUTINE STEP(PHI.STRT,OLD.r,S.TR.TC.TK.wELL,CELA.OELY,DELZ,FACTSTR 10 
1.00N.TEST3) STP 2') 

C STP 30 
C INITIALIZE DATA FOR A NEM TIMG STEP AND PRINT RESULTS SIP 4i) 
C STP 50 
C STP 6Q 
C SPECIFICATIONS: SIP 70 

REAL *8PIII STP 80 
REAL *8XLABEL.YLABEL,TITLE,AN1,MESUR.TITL STP 

C SP 10900 
DIMENSION PMI(IO.JO,K0), STRT(IO.JO,K0), OLD(I0,JO.K0), T(I0,J0.KUSTP 110 
1). 5(IO,JO,K0), TR(10,JO,K0). TC(I0,j0.K0). TK(IK,JK.K5), 4ELL(IJ,STP 120 
2J0.K0). DELX(J0). DELY(I0). OELZ(K0). FACT(K0,3). DON(IMAX), TEST3STP 130 
3(ITMX1), ITTO(50) STP 140 

C STP 150 
COMMON /INTEGR/ IO,JO,KO.I1,J1,K1,I,j.K.NPFP,KTN,ITmAx,LENGTR,KP.NSTP 160 
lwEL,NUMT.IFINAL,IT.KT,IMEAD,IDRAw.IFLO,IERR,I2,2.K2,ImAX,ITMx1,NCSTP 170 
2R.10K1,IDK2,IWATER,IORE,IP,JP.ID.JO,Kp.IK.JK,K5,IPUI.IPU2,ITK,IEqNSTP 1,30* 

COMMON /SPARAM/ TMAX.COLT,DELT,EPR,TEST.SUM.SUmP.OR SIP 190 
COMMON /SARRAY/ ICHK(13),LEvtL1(9).LEVEL2(4) ST° 200 
COMMON /CK/ ETFLAT,STORT,QRET,CHST,CHOT.FLUXT.PUmPT.CFLUXT,FLANT STP 210 
COMMON /PR/ XLABEL(3),YLA8EL(c),TITLE(6),XN1,mESUR. ,RNT(122).8LANKSTP 220 
1(60).01GIT(122),VF1(6),VF2(6),VF3(7),XSCALE,DINCM.SYM(17),XN(100).STP 230 
2YN(13).NA(4),N1,N2,N3.YSCALE,FACT1.FACT2 STP 240 
COMMON /GROUND/ TITL(3),IGRNu STP 250* 
RETURN STP 260 

C STP d70 
04.1-4004.04.4*041.4140040 STP 280 
ENTRY NEWSTP STP 2QU 

C *000440000004.1004000 STP 300 
KT=KT.1 STP 310 
11=0 SIP 320 
DO 10 K=1,K0 STP 330 
DO 10 I=1.I0 SIP 340 
DO 10 J=1.JO STP 35U 

10 OLD(I,J.K)=PmI(I.J.K) SIP 360 
DELT=COLT*DELT STP 370 
SUM=SUM•DELT STP 380 
SUMP=SUmP.OELT STP 390 
DAYSP=SUMP/86400. SIP 40U 
YRSP=DAYSP/365. SIP 410 
mRS=SUM/3600. STP 
SMIN=HRS*60. 43?)(u 
DAYS2mRS/24. SIP 440 
YRS=OAYS/365. STP 
RETURN 4,5,0 

C SIP 470 
C ---PRINT OUTPUT AT DESIGNATED TIME STEPS-- SIP 460 

SIP 490 
ENTRY OUTPUT STP 500 
..................... STP 510 
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C 

C 

C 
C 

C 
C 

SIP 820 

ITTO(KT)=IT STP 33U 
STP 840 

IF (KT.E3.NUMT) IFINAL=1 

IF (IT.LE.ITmAX) GO TO 20 
IT=IT*1 SIP 55) 

STP 560 

IERR*2 STP 570 
STP 580 

***IF MAXIMUM ITERATIONS EXCEE0E0.4RITE RESULTS ON DISK OR CAAOS--STP 89u 
IF (I0K2.EQ.ICHK(5)) mRITE (.) PHI.SUm.SUMP.PUMPT.CFLUXT.ORET.CHsTSTP 600 
1.CHOT•FLUXT.STORT.ETFLXT,FLAT STP 610 

IF (IPU2.EQ.ICHA(9)) WRITE (7.230) SUM.SUMP.PUMPT.CFLUXT..1RET,CmsTSTP 620 
1.CHUT,FLUXT.STORT.ETFLAT•FLANT ST0 630 

STP 640 

20 IF (IFLO.E3.ICHK(3)) CALL CHtCK SIP 650 

IF (IERR.E(1.2) GO TO 30 

ITTU(KT)=IT 

sTP 060 

IF (M00(KT.KTH).NE.O.ANO.IFf,4AL.NE.1) RETURN STP 670 

30 4R1TE (6.210) KT.OELT,SUM.SmIN,HRS•OAYS,YR5.0AYSR.YQSP STP 080 

IF (IFLO.EO.ICHK(3)) CALL CwHiTE STP 690 
11=11.1 STP 700 
RITE (6.130) (TEST3(J),J=1.1T) SIP 710 
13=1 cTP 720 
15=0 SIP 73U 

352 15=15*40 STP 740 

14=M/NO(KT.I5) STP 750 
WRITE (6.240) (1.1=13.14) STP 760 
WRITE (6.260) STP 77U 

WRITE (6.250) (ITTO(I),I=I3,14) STP 780 
oRITE (6.260) STP 790 
IF(KT.LE.I5) GO TO 353 SIP 800 
13=j3.40 STP 610 
GO TO 352 SIP 820 

STP 830 
__-pRINT '$APS--- ST0 840 

353 IF (XSCALE.Eg.U.) GO TO 61 STP 650* 
IF (FACT1.E0.0.) GO TO 50 STP 860 
00 *0 IA=1.9 STP 870 
II=LEVEL1(IA) STP 880 
IF (II.EQ.0) GO TO 50 SIP 690 

40 CALL PRNTA(1.II) 
50 IF (FACT2.E0.0.) GO TO 61 ZTT: 9100 

00 60 1A=1.9 STP 420 
II=LEVEL2(IA) STP 430 
IF (II.E0.0)G0 TO 61 STP 940* 

60 CALL PRNTA(2.II) STP 450 
bl IF(IGRNO.NE.ICHK(12)) GO TO 70 STP 9600 

00 62 II=1.K0 STP 
8:62 CALL PRNTA(3.II) I P !)7 

70 IF (IORAW.NE.ICHK(1)) GO TO 100 STP 990 
STPI000 

---0PINT DRAWOOwN--- STP1010 
DO ,0 K=1.K0 STP1020 
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„RITE (6.20o) K STPIOJU 
DU 90 I=1.I0 STP104u 
DO 40 J=1.JO STR1050 

dO 00N(j)=STRT(I.J.K)-PRI(I.J,K) STP106U 
90 WRITE (6.170) I.(DDN(J),J=1.JU) STP1070 
100 IF (IMEAD.NE.ICHK(2)) GO TO UO STP1040 

C 
C ---oRINT HEAD MATRIX--- :141 °190°0 

00 110 K=1.1(0 STP1110 
WRITE (6.190) K STP1120 
00 110 1=1.10 5TP1130 

110 wRITE (6,170) I,(Pm1(I.J.K).J=1.J01 STP1140 
C sTP115o 

ON OISK--- STPI16u 
120 IF (IERR.E0.2) GO TO 130 5rP1170 

IF (KP.LT.NPER.OR.IFINAL.NE.1) RETURN STP11,10 
IF (I0K2.E0.ICHK(5)) ,RITE (4) PHI.SuM,SuMP.PUMPT,CFLUXT.GRET.CmTSTP1140 

1,CHOT,FLUAT.STORT,ETFLAT,FLANI STP120u 
C ST01210 

---PUNCHED OUTPUT--- STP122U 
130 IF (1PU2.NE•ICHK(9)) GO TO 160 sTP1230 

IF (IERR.EQ.2) GO TO 140 STP1240 
WRITE (7,230) SUM,SUMP.PUMPT.CFLUxT.GRET.CHSTICmOT.FLUXT.STORT,ETFSTP1250 

1LXT,FLXNT 5TP1260 
140 DO 150 K=1.K0 STP1270 

00 150 1=1.10 STP1260 
150 "RITE (7.220) (PHI(I.J.K).J=1.J0) STP1290 
160 IF (IERR.E0.2) STOP STPI3O0 

RETURN STP1310 
C STP1320 
C ---FORMATS--- STP1330 
C STP1340 

STP13b0 
C STP1360 

170 FORMAT ( 1 0 1 ./4.10F12.2/(5X.10F12.2)) 5TP1370.0 
180 FORMAT ( 0 0mAx1Hum HEAD CHANGE FOR EACH ITEPATION:'/, #.33( 1 -8 )/(sOSTP1380 

1..10F12.4)) 
190 FORMAT (,1'.55x,,HEAD MATRIX. 1L:A YER 0 ,I3/56x.21('-')) 'sT:1 33r 4n 
200 FORMAT ( 1 1 1 .55X.' DRA*00 YERs.13/59X.18(,-1 )) STP1410 
210 FORMAT (1M1,44x.57(,-#)/45X.1 1 , 914X.ITImE STEP NUM ER =',I9,14A.'ISTP1420 

1 1 /45X,57('-')//50X.29MSIZE OF TIME STEP IN SECONOS=.F14.2//55x.0 TOSTP1430 
2TAL SIMULATION TIME IN SECON0z= 1 ,F14.2/80X.8mmINUTES=.F14.2/d2X.nmSTP144o 
3HOURS=.F14.2/83X.5MDAYS2.F14.Z/d2X.IYEARS=f,F14.2///45X.IDURATIN SrP1450 
40F CURRENT PUMPING PERIOD IN OAYS=',F14.2/82AOYEARS=',F14.2//) STP1460 

220 FORMAT (10F5.0) 
'TT:1 8r230 FORMAT (4G20.10) 1:7 

240 FORMAT ('OTIME STEP : 1 .4013) STP1490 
25U FORMAT (,OITERATIONS:1 .40I3) STPISOU 
260 FORMAT (' 9 .10('-')) STP1510 

ENO STP1520-
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SUBROUTINE SOLVE(PHI.STRT.OLueT,S.TR.TC•TX.wELL.OELx•DELY.DELZ,FACSP3 10 
IT.EL.FL.GL,V.XI.TEST3•QRE.IO,FLO•ELD•IOR,RH.R6,RC.I0PAIN.IRIV) SP3 20* 

SP3 30 
C SOLUTION BY THE STRONGLY ImPLiCIT PROCEDURE SP3 40 
C 5P3 50 

SP3 6U 
C SPECIFICATIONS: SP3 70 

REAL *13P4I,RH0,8,0,F,H,Z,SU.,010P.w,wmIN.RH01,RH02.R$403,XPAmT.YPAPTSP3 40 
1•ZPART,DMIN1.WmAX•XT,YT,ZT,0A0S,0mAX1.0ENvTXM,TYm.TZm.uX.UxR SP3 40 
REAL *BE,AL.BL,CL,A,C,G,.,U.TU,U.OL,RES.SUPm,GLxI,ZPHI SP3 100 

C SP3 110 
DIMENSION PHI(1), STRT(1). ULL;(1), T(1), S(1), TR(1), TC(1), Trk(1)SP3 120 
1, NIELL(1), DELA(1). DELY(1). OELZ(1). FACT(K0.3). 4,40P(20). TETJ(SP3 13o 
21), ELM. FLU), GL(1), V(1). AI(1), GRE(1), IO(1). FLD(1). S)3 140* 
3ELD(1). IOR(1). Rm(I), RC(1). R9(1) SP3 150* 

C SP3 160 
COMMON /INTEGR/ IO.J00(0,I1.J11K1.I.J.K.NPER,KTHIITmAX•LENGTH,AP.NSP3 170 
laEL,NUMT.IFINAL,IT.KT,ImEAD.IORAw.IFLOgIERR.12.J2,K2,IMAX.ITMX1.NCSP3 180 
2H.I0K1.IDK2.IwATER.IORE,IP,JP,10.JO.KO,IK.JK,K5,1PU1.1PU2.ITK.IE,)NSP3 190* 
COMMON /SPARAM/ IMAA.COLT,OELT,ERR.TEST,SUM,SUMP.QR SP3 200 
COMMON /SARRAY/ ICHK(13).LEVEL1(9).LEVEL2(9) SP3 210 
RETURN SP3 220 

C SP3 230 
C ****************••*** SP3 240 

ENTRY ITER SP3 250 
44444444441.444444***** SP3 280 
---COMPUTE AND PRINT ITERATIuN PARAMETERS--- SP3 275 
WRITE (6.240) SP3 28U 
omIN=1.00 SP3 290 
DELT=1. SP3 30U 
P2=i_ENGTH-1 SP3 310 
NT=I040,10*K0 SP3 320 
NIJ=I0*J0 SP3 33U 
XT=3.141593**2/(2.*J2*J2) SP3 340 
YT=3.141593**2/(2.°12*12) SP3 35u 
ZT=3.1415930.2/(2.*KO*K0) SP3 360 
RHU1=0.00 SP3 370 
RHO2=0.00 SP3 380 
RHO3=0.00 SP3 390 
00 40 K=1,K0 SP3 400 
00 40 I=2•11 SP3 410 
DO 40 J=2.J1 SP3 42u 
N=I4(J-1)*I04.(K-1)*NIJ SP3 430 
IF (T(N).E0.0.) GO TO 40 SP3 440 
0=TR(N—I0)/DELA(J) SP3 450 
F:TR(N)/OELX(J) SP3 460 
3=TC(N-1)/DELY(I) SP3 470 
H=TC(N)/OELY(I) SP3 460 
SU=0.00 

Z=0.00 5P3 500 
IF (K.NE.1) Z=TK(N—NIJ)/DELZ(K) 5P3 Slu 
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IF (K.NE.K0) SU=IK(N)/DELI(K) 

10 CONTINUE 
TXM=OmAX1(O.F) 
TYm=0mAX1(8.H) 
TZM=OmAxl(SU.Z) 
DEN=Om IN1(D.F) 
IF (DEN.E0.0.00) OEN=Txm 
IF (DEN.E0.0.00) GO TO 20 
RHO1=0mAx1(RH01.TYm/DEN) 

20 DEN=DmINL(904) 
IF (DEN.EQ.0.00) DEN=TYM 
IF (DEN.E0.0.00) GO TO 30 
4H02=0mAx1(RH02,TXM/OEN) 

30 OEN=OMIN1(SU.Z) 
IF (DEN.EQ.0.00) DEN=rzm 
IF (DEN.EQ.0.00) GO TO 40 
RHO3=0mAXI(RH03.TXm/DEN) 

40 CONTINUE 
XPART=xT/(1.00•RHO1) 
YPART=YT/(1.00•RH02) 
ZPAkT=ZT/(1.00.RH03) 
wmIN=OMINI(wmIN,XPART,YPAHT.ZelART) 
wmAx=1.00—wmIN 
PJ=-1. 
READ(5.250) wmAXT 

250 FOkmAT(F10.0) 
IF(wmAXT.NE.0.) wmAx=wmAxT 
DO 50 I=I+LENGTH 
PJ=PJ..1. 

50 RHOP(I)=1.00—(1.00—wmAx)**(kJ/P2) 
WRITE (6,230) LENGTH,(RHOP(u).J=1,LENGTH) 
RETURN 

C 
C 
C ---INITIALIZE DATA FOk A NEW ITERATION---

60 IT=IT.1 
IF (IT.LE.ITHAx) GO TO 70 
wRITE (6.220) 
CALL OUTPUT 

70 IF (M00(IT.LENGTH)) 80,80,90 
C wwwwwwwww•wwwwwwwwwww 

ENTRY NEwITA 
wwwwwwwww•wwwwwwwwww, 

dO NTH=0 
90 NTH=NTH4, 1 

w=kkoP(NTH) 
TEST3(IT4.1)=0. 
TEST=0.0 
BIG=0. 
00 100 I=1.NT 
EL(I)=0. 

SP3 520 
5P3 530 
SP3 540 
SP3 550 
SP3 560 
SP3 570 
SP3 5du 
SP3 590 
5P3 600 
SP3 610 
SP3 620 
SP3 630 
SP3 640 
SP3 650 
SP3 660 
5P3 670 
SP3 680 
SP3 6;0 
5P3 700 
SP3 71U 
SP3 720 
SP3 730 
SP3 740 
SP3 750 
SP3 760* 
SP3 770* 
SP3 780* 
SP3 790 
SP3 600 
SP3 310 
SP3 320 
SP3 330 
SP3 340 
SP3 350 
SP3 86u 
SP3 370 
SP3 680 
SP3 890 
SP3 400 
SP3 910 
SP3 920 
SP3 430 
SP3 440 
SP3 450 
SP3 9b0 
SP3 970 
SP3 980 
SP3 490 
SP31000 
SP31010 
SP3102O 
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3

FL(I)=0. 5031030 
GL(I)=0. SP3104u 
V(I)=0. SP31050 

100 XI(I)=0. 5031060 
C 5031070 
C ---COMPUTE TRANSmISSIVITY ANU T COEFFICIENTS FOR UPPER SP31080 
C HYDROLOGIC UNIT WHEN IT IS UNCONFINED-- SP3109u 

IF (IwATER.NE.ICHK(6)) GO TO il0 5P3110° 
CALL TRANS(0) SP31110 

C SP31120 
C ---CHOOSE SIP NORMAL OR REVS-iSE ALGORITHM--- SP31130 

110 IF (mOD(IT.2)) 120,120.170 SP31140 
120 DO 150 K=1,K0 SP31150 

00 150 I=2,11 SP31160 
00 150 J=2,J1 SP31170 
N=1.(J-1)*I0.(K-1)*NIJ SP311o0 
NIA=N*1 SP31140 
NIO=N-1 
vJA=N4.10 Zip:31 r1°0 
NJS=N-Ia SP31220 
NKA=N•NIJ SP3123u 
Ntxo=N-NIJ SP3124u 

C SP31250 
C --SKIP COMPUTATIONS IF NODE OUTSIDE MODEL--- SP31260 

IF (T(N).EQ.0..OR.S(N).LT.0.) GO TO 150 S031270 
C SP31280 
C ---COMPUTE COEFFICIENTS--- 5031290 

D=TW(NJ8)/DELA(J) SP31300 
F=TR(N)/DELA(J) S031310 
9=TC(NI9)/OELY(I) 5031320 
H=Tc(N)/DELY(I) SP31330 
Su=0.00 SP31340 
Z=0.00 SP31350 
IF(K.EQ.1) GO TO 124 SP3136.) 
Z=TK(NK9) 5031370 
IF(IEQN.EQ.ICHK(11)) Z=Z/DELL(K) SP31380 

124 IF(K.E0.K0) GO TO 125 P31390 
SU=TK(N) SP31400 
IF(IEON.EG.ICHK(11))SU=SU/DELL(K) SP31410 

125 0m0=S(N)/DELT 5P31420 
1R=0. SP31430 
uxm=0. SP31440* 
UA=0. 5031450* 
IF(IORE.EQ.ICHK(7)) OR=URE(I.(J-1)*I0.(K-1)*1040J0) SP31460* 
IF(IRIV.LE.0)G0 TO 127 SP31470 
NO=1001(I4.(J-1)*I0•((-1)*I0*J0) SP31480* 
IF(NO.E0.0)GO TO 127 SP314Ru* 
IF(PHI(N).GT.R8(NO)) GO TO 126 SP31500* 
OR=GR.RC(NO)*(RH(NU)-RB(NO)) SP31510* 
GO TO 127 SP31520* 

12o uxk=RC(NO) SP31530* 
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OR=QP•RC(NO)4wRm(NO) SP3154u* 
127 IF(IORAIN.LE.0)G0 TO 130 SP3155U. 

NO=I0(I.(J-1)*I0*(K-1)*I0.1J0) SP31560* 
IF(NO.E0.0) GO TO 130 SP31e70* 
IF(ELD(NO).GT.PM1(N))60 TO 13U SP31580* 
UA=FLO(ND) SP31590 0 
QR=404•FLO(NO)*ELO(NO) SP3160O 4* 

C SP31610 
---SIP NORMAL ALGORITHM—. SP3162u 
---FORWARD SUBSTITUTE. COMPUTING INTERMEDIATE VECTOP v--- SP31630 

130 E=-d-O-F-m-Su-Z-RHO-UX-uxR SP31640* 
dL=d/(1..w*(EL(NI8).GL(N18))) SP316.50 
CL=0/(1.4.4*(FL(NJB)*GL(NJ8))) sP31660 
C=6L 4PEL(NIB) SP31670 
G=CL 4PFL(NJ8) SP316;i0 
wu=CL*GL(N.J8) SP31640 
U=dLoGL(NId) SP31700 
IF (K.E0.1) GO TO 14 0 SP31710 
AL=Z/(1.#101 (EL(NKB).FL(NKB))) SP31720 
A 2 AL 4PEL(NKB) SP31730 
TU=AL*FL(NKB) SP31740 
OL=E.w 4P(A•C•G•oU•TU•U)-CL,FEL(N..)8)-6LIPFL(NIB)-AL*GL(NKA) SP31750 
EL(N):(F-vot(A.C))/DL SP3176U 
FL(N)=(R-o*(G.TU))/OL SP31770 
GL(N)=(SU-wo(wU•U))/OL SP31780 
SUP0420.00 SP31790 
IF (K.NE.K0) SUPH=SUiPPHI(NKA) SP31600 
RES=-8*PHI(NIB)-0*Pmr(NJEO-E 4PHI(N)-F,PPmf(NJA)-m*PHI(NIA)-SUPR-Ls,PSP316 1O 

1mI(NKB)-wELL(N)-RRO*OLD(N)-0R SP3Id2O 
v(N)=CRES-AL•v(NK8)-8Lov(NI8) -CL 4, v(NjB))/OL SP31d30 
GO TO 150 SP31840 

140 OL=E.41, (C.G.wU#U)-CL 4PEL(NJB) -dLoFL(NIB) SP31650 
EL(N)=(F-w*C)/OL SP31660 
FL(N)=(R-Ir4PG)/OL SP31d70 
GL(N)=(SU-y1,(Wu.U))/OL SP31880 
SUP.4=0.00 SP31d90 
IF (K.NE.K0) SUPH=SU4PPR1(NKA) SP31900 
RES=-BopRI(NI8)-00PmI(NJ8)-EDt-HI(N)-F 0PHI(NJA)-o*Pml(NIA)-SuPm-IIEL:= 

1L(N)-RM00LO(N)-0R 
v(N)=(RES-eL*V(NIB)-CL,Fv(N.J8 ) )/OL SP31930 

150 CONTINUE 

40 

rP ,414:O 
C ---BACK SUBSTITUTE FOR vECTom XI--- SP3196j 

00 160 K=1.1(0 SP31970 
K3=KO-K.1 SP319ii0 

SP3199000 160 I=1.I2 
SP32000I3=I0-I 
SP3201000 160 J=1,J2 
SP32020J3=JO-J 

N=I34, (J3-1)*I0*(K3-1)4,N1J4.1-1 SP32030 
IF (T(N).EO.0..OR.S(N).LT.0.) GO TO 160 SP32040 
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GLxI=0.00 
IF (K3.NE.K0) GLAI=GL(N)**I(N.NIJ) 
xI(N)=v(N)—EL(N)oxI(N4,10)—FL(n).**/(N.1)—GLxI 

C 

C ---COMPARE MAGNITUDE OF CHANuE 4ITH CLOSURE CRITERIA--
TCHK=A85(xI(N)) 
IF (TCHK.GT-.8IG) dIG=TCHK 
P4I(N)=PHI(N).xI(N) 

160 CONTINUE 
IF (BIG.GT.EPR) TEST:z1. 
TEST3cIT.1)28IG 
IF (TEST.E0.0.) RETURN 
GO TO 60 

C 
170 00 200 KK=1.K0 

K=KU—KK.1 
00 200 11=1.12 
1=10—II 
00 200 J=2.J1 
N=I.(J-1),, 104.(K-1),,NIJ 
NIA=N.1 
NI0=N-1 
NJA=N.10 
NJU:N—I0 
NKA=N.N1J 
NKcir.N—NIJ 

C 
C ---SKIP COMPUTATIONS IF NODE OUTSIDE AQUIFER--

IF (T(N).EQ.0..OR.S(N).LT.0.) GO TO 200 

C --COMPUTE COEFFICIENTS---
0=TR(N.J6)/DELX(j) 
F=T9(N)/OELA(,J) 
d=TC(N18)/DELY(1) 
9=TC(N)/OELY(I) 
SU=0.00 
Z=0.00 
IF(K.E0.1) GO TO 174 
z=TK(NKB) 
IF(IEGN.EU.ICHK(11)) Z=L/OELZ(K) 

174 IF(K.E0.K0) GO TO 175 
Su=TK(N) 
IF(IEON.EQ.ICHK(11))SU=SU/OELL(K) 

175 km0=S(N)/OELT 
OR=0. 
UXR=n.XR=0. 
uX=0. 
IF(IORE.EU.ICHK(7)) OR=ORE(1.(J-1)*10.(K-1)*I041 J0) 
IF(IRIV.LE.0)G0 TO 177 
ND=I0)4(1.(J-1)*I04(K-1)*I040j0) 
IF(40.E0.0)G0 TO 177 

SR32050 
SP32060 
SP32070 
SP32060 
SP32090 
SP32100 
5P32110 
SP3212(1 
SP32130 
SP321'0 
SP32150 
SP32160 
SP32170 
SP32180 
SP32190 
SP32200 
Sk3221U 
So)32220 
SP32230 
SP32240 
SP32250 
SP32260 
SR32270 
Sp'32280 
SP32290 
SP32300 
SP32310 
SP3232u 
SP32330 
SP32340 
SP32350 
SP32360 
SP32370 
SP3236U 
SP32390 
SP3240U 
SP32410 
SP32420 

0 
LI332442°0 
SP32450 
SP32460 
SP32470 
SPJ24m0 
SP32440 
SP32500* 
SP32510. 
SP32520* 
SP32530G 
SP3254u* 
SP32550* 
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IF(PRI(N).GT.R1(NO))G0 TO 176 SP32560* 
wR=uR.PC(NO)*(Rm(NO)-RB(NO)) 
GO TO 177 

176 uAR=RC(NO) SP32590* 
OR=OR*RC(NO)*Rm(NO) SP32600* 

177 IF(IORAIN.LE.0)G0 TO 180 SP32b1u* 
SP32620*NO=ID(1.(J-1)*104.(K-1)*I0*J0) 
S1232630* 

IF(ELD(NO).GT.PmI(N)) GO TO 1a0 SP32640* 
UX=FLD(NO) SP32650* 
uR=uR.FLD(NO)*ELD(ND) SP32660* 

C SP32b7U 

IF(NO.E0.0) GO TO 180 

SP32660 
C ---FORWARD SUBSTITUTE, COMPutING INTERMEDIATE VECTOR v--- SP32690 

180 E=-8-m-O-F-SU-Z-RHO-UX-uxR 

C ---SIP REVERSE ALGORITHM---

\SP32700* 
SP3271031.=m/(1..40*(EL(NIA)*GL(NIA))) 
SP3272uCL=0/(1.ow*(FL(NJB)*GL(NJB))) 
5P32730 

G=CL*FL(NJ8) 
oU=CL*GL(NJB) :PPT7 

C=8L*EL(NIA) 

SP3276U 
5P32770

U=bL*GL(NIA) 
IF (K.E0.A0) GO TO 190 
AL=SU/(1..**(EL(NKA)+FL(NKA))) SP32760 

Si23790 
SP32m00

A=AL*EL(NKA) 
TU=AL*FL(NKA) 
DL=E.w*(C*G.A.iU•TU•U)-AL*GL(NKA)-BL*FL(NIA)-CLIPEL(NJB) SP32810 

SP32820EL(N)=(F-w*(C.A))/DL 
SP32830 

GL(N) . 
FL(N)=(:4-w*(G.TU))/OL 

SP32840:(Z-4*(wU.u))/01. 
VamI=0.00 SR32850 

SP32860 
RES=-d*P41(NIB)-0*Pml(NJ8)-E*t=mI(N)-F*PHI(NJA)-m*Pmf(NIA) -SU*Pmf ( iSP32970
IF (K.NE.1) ZPRI=Z*PRI(NK8) 

SP3288u 

V(N)=CRES-AL*v(NKA)-BL*V(NIA) -CLov(NJB))/OL SP32690 
SP32900 

IKA)-ZPHI-wELL(N)-Rm0,01_0(N),IR 

GO TO 200 
SP32910190 OL=t.o*(CoG•wu+U)-81-*FL(NIA)-CL*EL(NJ8) 
SP32920EL(N)=.(F-w*C)/01. 
SP32930FL(N)=(i-w•G)/DL 
SP32940GL(N)=(2-w*(wU.U))/01. 
SP32950Z12041=0.00 
SP32960IF (K.NE.1) ZPmI=Z*PHI(NKB) 

RES=-840PHI(NI8)-0*PHI(NJ8)-E*I(N)-FitPHI ( NJA) -m*Pml ( NIA )-ZPHI-wc.LSP 32970 
SP329801L(N)-RmO*OLD(N)-OR 

V(N)2(RES-8l*V(NIA)-CL*V(NJR))/OL SP32990 
SP33000200 CONTINUE 

C SP33010 
SP330e0C ---BACK SUBSTITUTE FOR VECTOR x/---

00 210 K=1.K0 SP33030 
SP3304000 210 I=2.I1 
SP33050DO 210 J=1.J2 
SP:33060J3=J0-J 
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N=I.(J3-1)*0.(K-1)*NIJ SP33070 
IF (T(N).E0.0..OR.S(N).LT.0.) 30 TO 210 SP330C+0 
GLAI=0.00 SP330.40 
IF (K.NE.1) GLxI=GL(N)*XI(N-N1J) S?33100 
xI(N)=v(N)-EL(N)*xl(N*I0)-FL(N)40 xI(N-1)-GLXI SP33110 

C SP33120 
C --COMPARE MAGNITUDE OF CmANC7E WITH CLOSURE CRITERIA-- SP33130 

TCHK=A8S(xI(N)) SP33140 
IF (TCHK.GT.8IG) BIG=TCHK SP331U 
pmI(N)=PmI(N).AI(N) SP33160 

210 CONTINUE SP33170 
IF (BIG.GT.ERR) TEST=1. SP33180 

143(0 _0) SP33190 
TEST3(IT.1)=8IG SP33200 
IF (TEST.E0.0.) RETURN SP3321U 
GO TO 60 SP33220 

C SP33230 
C SP3324U 
C ---FORMATS--- SP33250 
C SP33260 

SP33270 
C SP3J260 
220 FORMAT (f0ExCEEDED PERMITTED NUMBER OF ITERATIONS , / , 0 .39( 1401 )) SP33290 
230 FORMAT (///1140.15.224 ITEgATICN PARAmETERS:,6E15.7/(/28A.6E15.7/))SP33300 
240 FORmAT l'-'944A0SOLUTION 8Y THE STRONGLY IMPLICIT PROCEDURE , /4,,A.SP33310 

END SP33320-

40 



	

	
	

	
	
	
	

	
	

	

	
	 	
	
	 	
	

	 	
	
	
	
	
	 
	
	 

	
	 
	
	
	

	

	  

 	
	
	 	

	

SUBROUTINE COEF(PHI,STRT.OLD.T.S.TR.TC.TK.0ELL,JELA.OELY.DELZ,FICTCUF 10 
1.PERm.80TTOM.QRE) COF 2u 

COF 30 
C COMPUTE COEFFICIENTS CUF 40 
C COF 50 
C COF 60 
C SPECIFICATIONS: CUF 70 

REAL 4,81;341 COF 80 
CUF 40 

DIMENSION PHI(IO,JO,K0). STPT(IO.J0t,(0), OLD(10.,10,K0), T(IO.JO.KOCOF 100 
1). S(IO,J0,K0). TR(IO,J0.,(0), TC(10.JO.K0), TK(IKIJK,K5). wELL(/0.CUF 110 
2J0,K0). DELX(J0), DELY(I0), Ott-Z(1(0), FACT(K0,3). PERM(IP.JP). 8OTCOF 120 
3TOM(IP.JP), QRE(I0.J(2.K0) CUF 130* 

C CUF 140 
COMMON /INTEGR/ I04J0,K0,I1,J1,K1tI,J,K,NPERI,KTH,ITmAA.LENGTH,KP.NCOF 150 
IWEL,NUMT,IFINAL,IT,KT,ImEAOsIORA01,IFLO,IERR,I2o.:20(2,IMAX•ITMX1•NCCUF loU 
24•10K1,10,(2,IWATER.WRE9IP,J14.16).J0.KG.IK.JK,K5,1PUl.IPU29ITK.1E‘NCOF 171* 
COMMON /SPARAM/ TMAX,COLT.OELT•ERRITEST.SUM.SUMP.GR COF 14U 
COMMON /SARRAY/ ICHK(13).LEVtL1(9).LEVEL2(9) CUP 1'u 
RETURN COF 200 

C COF 210 
C ---COMPUTE TPANSMISSIVITY FOR UPPER HYDROLOGIC UNIT WHEN COF 220 
C IT IS UNCONFINED---
C soose***************** (:) F ?30(.:( F 2‘:1 

ENTRY TRANS(N3) COF 25u 
C *.******************** COF 26C 

00 10 1=2.11 COF 270 
00 10 J=2.J1 COF 280 
IF (PERm(I.J).E0.0.) .GO TO 10 COF 240 
T(I,J,K0)=PERM(I.J)*(PHI(I.,J.K0)-.90TT°M(I.,1)) COF 300 
IF (T(I,J,K0).GT.0.) GO TO 10 COP 310 
IF (wELL(I.J.K0).LT.0.) wAITE (6.60) I.J.K0 COF 32u 
IF (wELL(I.J.K0).GE.0.) WRITt (6,70) I.J.K0 CUP 330 
PERM(IIJ)=0. COF 340 
T(I,J.KC)=0. COP 350 
TR(I.J1,/(0)=0. COF 36u 
TP(I.J0(0)=0. COF 370 
TC(Iej.1.(0)=0. COF 380 

COF 390 
IF (KO.NE.1) TK(I•J#K1)=0. COF 400 
PHI(I.J.K0)=1.030 COP 410 

10 CONTINUE COP 420 
IF (N3.E0.1) RETURN COF 4j0 
N1=K0 COP 440 
N2=KO COP 
N4=K1 OF 
GO TO 20 COF 470 

C ---COMPUTE T COEFFICIENTS--- COF 48U 
fooso***************** COP 490 
ENTRY TCOF CUF 500 

C 044,00411, 41,4*0441. ***** 4,41.41 COF 510 

41 
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N/=1 COF 52) 
N2=K0 COF 530 
N3=1 COF 540* 
N4=1 COF 55u 

20 DO 40 K=N1oN2 CuF 500 
00 40 1:1,11 COF 570 
00 40 J=1,,J1 COF 580 
IF (T(I,J,K).E(.1.0.) GO TO 40 COF 590 
IF (T(I.J.1.1().E0.0.) GO TO i0 COF 500 
TR(/,J.K)=(2.*T(I.Jol.K)*T(I,u.K))/(T(I•J,K)*DELX(J+1)*T(I,J*10()*COF 61U 

1DELA1J))*FACT(K.1) COF 670 
30 IF (T(I.1.J.K).E0.0.) GO TO *0 COF 530 

TC(I.J.K)=(2.*T(I*1.J.K)*T(I.0())/(T(I.J.K)*OELY(1•1)*T(I+1,J.K)*COF b40 
10ELY(I))*FACT(K.2) COF 650 

40 CONTINUE COF 660 
IF (K0.E0.1.0R.ITK.E0.ICMK(13).0R.N3.EQ.0) RETURN COF 570 
DO 60 K=N4.K1 COF 550 
DO 50 1=2.11 COF 690 
00 50 J=2,J1 COF 700 
IF (T(I,J.K).E0.0. .0R. T(I.J.K+1).E0.0.) GO TO 50 

710*TI=T(I,J,K)*F4CT(Kv3) COF 72u 
T2=T(I.J.K.1)*FACT(K.1.3) COF 73u 
TK(I.J,K)=12.*T2*T1)/(T1*DELZ(K.1)*T2*OELZ(K)) COF 740 

50 CONTINUE COF 750 
RETURN CUF 750 

C COF 770 
C COF 780 

6u FORMAT (,-41 ,20( 1*,),IwELL',21J+, IN LAYER,.13., GOES DRY..20("0 ))COF 790 
70 FORMAT (I—#.20(so,),#NOOE't?I30 IN LAYER',I3,, GOE, ORY',20('"))COF 800 

END COF 610* 

4 2 
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C

0

SUSHOUTINE CHECKI(PHI,STRT.01.:;,ToS,T4•TC•TK.4ELL'OELX,DELY,OELZ.rACHK 10 
1CT,JFLO,FLOW,CVOLok;ME,IDIFLO,ELD,j0R,O0R,VOR,Ipri,RH.RH.RC,JRV,Wc4v,CHK 20 4 
2VRV , NRV.IDRAIN,IRIV,IPIVN) CHK 30* 

C CHK 
C COMPUTE A VOLUMETRIC 9ALANCF :O 

CHK o0 
C CHK 70 
C SPECIFICATIONS: CHK 60 

REAL *8 RHI,VOR,VRV,VRIVER+CvCC CHK 90* 
C CHK 100 

DIMENSION PHI(I0•J0,K0), 5THT(IO.J0,K0) , OLD(I0oJO.K0), T(I0,j0.KOCHK 110 
1). S(I0 ,,J0,K0), TR(IO,JOIPKO) , TC(I09J00(0), TK(IK.JK,K5), wELL([0,CHK 120 
2J0 ,K0), DELA(J0), DELY(10), UELZ(K0), FACT(K0.3), JFLO(NCH.3), FLOCHK 130 
3W(NCH), ORE(IGt.49KG). ID(I0,c09K0). FLO(IDPAIN). ELD(IDRAIN), CHI( 140* 
4jOR(IORAIN•3) 9 GOR(IDRAIN), 4CR(IDRAIN), IDR(I0+JO•KO), RH(IRIV). CHK 150* 
5RP(IRIV), Rc(NRIv), Jkv(IRIvo, ). QRv(IFIlv). ,Rv(IRIv). CHK 1A0* 
ONPV(IRIVN,20), JRIVER(313), ONIVER(3). VRIVEN(3). CVOL(NCH) CHK 170 4 

C CHK 160 
COMMON /INTEGR/ I0,J09K0tI1eJ1tK1.I.J•K,NPER,KTH , ITmAX.LENGTH.KP , NCHK 190 

lwEL,NUMT.IFINAL,IT,KTeIHEAO,IL;RAW,IFLO,IERR,I29U2 ,K2,IMAX.ITMX1eNCCHK 200 
2H.I0K19IDK2,I4ATER,IORE,IP,JP•10$J0,KQ•IK,JK,K5sIPUlrIPU2,ITK,IEWNCHK 210* 

COMMON /SPARAM/ TMAX•COLT,OECItERRoTEST•SUM,SUMP , OR CHK 220 
COMMON /SARRAY/ ICHK(13).LEVtC1(4),LEVEL2(9) MK 230, 

COMMON /CK/ ETFLXT,STORT,QRETsCHST,CHOT,FLUXTtPUMPT.CFLUXT.FLXNT CHK 240 
RETURN 

0044e****41-00ospoomo 

ENTRY CHECK 
***** 

C --INITIALIZE VARIABLES--
PUM-=0. 
STO9=0. 
FLUXS=0.0 
CH01=0.0 
CH02=0.0 
OREFLX=0. 
CFLuA=0. 
FLUx=0. 
ETFLUA=0. 
FLAN=0.0 
II=0 

C 
C 

C ---COMPUTE RATES4STORAGE ANO PUMPAGE FOR THIS sTEp...... 
DO 220 K=1.K0 
00 220 I32,I1 
DO 220 J=2.J1 
IF (T(I.J,K).E0.0.) GO TO 220 
AREA=OELX(J)00ELY(I) 
VOLuME=AREA ,OELZ(K) 
IF (S(I.J.K).GE.0.) GO TO 130 

CHK 25u 
CHK 260 
CHK 270 
CHK 260 
CHK 290 
CHK 300 
CHK 310 
"HK 320 
CHK 330 
CHK 340 
CHK 350 
CHK 360 
CHK 370 
CHK 330 
CHK 390 
CHK 400 
CHK 410 

C1:r *200CHK 4

C F4. 1 44 (4?) 
400 

t2rH4 470 
r1K 460 
CHK 

:4)0 
CHK 510 

43 
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CHK 520 
--COMPUTE FLOW RATES TO AND FROM CONSTANT HEAD BOUNDARIES-- CHK 530 

CMK 54uII=II*1 
CHK 55uFLOW(II)=0. 
CHK 5oUJFLo(rI.1)=K 
CHK 579JFLo(II.2)=I 
CHK 580JFLL(II.3)=J 
CHK 590IF (S(I.J-1.K).LT.0..OR.T(I.J-1.K).E0.0.) GO TO 30 
CHK 600X=(PHI(I.J.K1-,aHI(I.J-1.K))+TR(I,J-1.K)•OELY(I) 

IF(IEON.EQ.ICHK(11)) x=XliDELZ(K) CHK 610 
FLOw(II)=FLOw(II).X CHK 620 
IF (X) 10.30.20 CHK 630 

10 CM01=CHO1•X CHK 540 
CHK 650GO TO 30 
CHK 660 

30 IF (5(I.J.1.K).LT.0..OR.T(I.J., 1.K).E0.0.) GO TO 50 CHK 570 
X=(r'HI(I.J.K)-PHI(I,J•1,K))+JELY(I)+TR(I.J,K) CHK 540 
IF(IEON.E0.1CHK(11)) X=x*OELZ(K) CHK 64U 
FLOW(II)=FLOW(II).X CmK 700 
IF (X) 40.60.50 CHK 710 

40 CH01=CHOloX CHK 720 
GO TO 60 CHK 730 

50 CM02=CH02•X 

20 CH02=CH02•X 

CHK 740 
60 IF (K.E0.1) GO TO 90 CHK 750 

IF (S(I.J.K-1).LT.0..OR.T(I,J.K-1).E0.0.) GO TO 90 CHK 750 
A=(PHItI,U,K)-PHI(I.J.K-1)),, TK(I.J.K-1)40 AREA CHK 77U 
FLo•(rI)=FLow(I1).x CHK 750 
IF (x) 70.40.80 CHK 790 

70 CMOI=CHOI•x CHK d00 
GO TO 90 CHK dlu 

ao CM02=CM02•X CHI( 420 
90 IF (K.E0.K0) GO TO 120 CHK 430 

IF (5(I.J.K.1).LT.O..OR.T(I.J.K. 1).E(4.0.) GO TO 120 CHK 34U 
X=(PHI(I.0.K)-psI(I,J.K•1))*TK(I.J,K)+AREA CmK 850 
FLUw(II)=FLOw(II).X CHK 450 
IF (X) 100.120.110 CHK d70 

100 CH01=CH01•X C:8K S8U 
GO TO 120 CHK 89u 

110 CM02=CM02•X CHK 900 
120 IF (S(I-I.J.K).LT.0..OR.T(I-1,J.K).E0.0.) GO TO 150 CHK 910 

X=CRHI(I.J.K)-PMI(I-1 ,J.K))40 TC(I-1.0.K)*DELX(J) CHK 920 
IF(IEGN.EQ.ICHK(11)) X=XITELZ(K) CHK 930 
FLOw(II)=FLOw(II).X CHK 940 
IF (X) 130.150.140 CHK 950 

130 CH01=CM01•X CHK 960 
GO TO 150 CHK 970 

140 CH02=CH02•X CHK 9d0 
150 IF (5(I.1.J.K).LT.0..OR.T(1.1.J.K).E0.0.) GO TO 175 CmK 990* 

X=(PHI(I.J.K)-PHI(I.1...).K))*TC(I.J.K)+DELX(J) CHK1000 
IF(IEGN.EtJ.ICHK(11)) X=X4,0ELL(K) CHK1010 
FLOw(II)=FLOW(II).X CHK1020 
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IF (X) 160.175.170 
160 CH01=CHOI.x 

GO TO 175 
170 CH02=CM02.X 
175 CVOL(II)=CVOL(II)*FLOw(II)*OELT 

GO TO 220 
C 
C ---CHECK FOP EQUATION BEING dOLVE0---

180 IF(IEQN.EQ+ICHK(11)) GO TO 211 
C 
C ---EQUATION 

--RECHARGE ANO wELLS---
IF(IORE.EQ.ICHK(7)) OREFLA=uRtFLA.ORE(I.J.K)*AREA 
IF (wELL(I.J.K)) 190.2109200 

190 PumP2PUmPowELL(I.J.K)*APEA 
GO TO 210 

200 CFLUx=CFLUX.wELL(I.J.A)*AREA 
C 
C ---COMPUTE VOLUME FROM STORA0E---

210 STOR=STOR•S(I.j.K)*(OLO(I.J.K)—PHI(I.J.K))*AREA 
GO TO 215 

C 
C ---EQUATION 3---
C ---RECHARGEANC) WELLS---
211 IF(IORE.EQ.ICHK(7)) OREFLX=WRtFLX•ORE(I,J.K)*VOLUmE 

IF (wELL(I.J.K)) 212+214.213 
212 PUmP=PumP•wELL(I.J,K)*vOLUmE 

30 TO 214 
213 CFLUA=CFLUx•wELL(I.J.K)*VOLume 

C 
C ---C3MPUTE VOLUME FROM STORAut---

214 STOR=STOP.S(I.J.K)*(0L0(1.J,K)-42,11(1.J.K))*VOLumE 
215 IF(IRIV.LE.0)GO TO 218 

C COMPUTE LEAKAGE TO RIVER 
NO=IDP(I.J.K) 
IF(NO.E0.0)G0 TO 218 
IF(P141(1.J.K).GT.R8(NO))G0 TO 216 
VRV(NO)=RC(NO).(RH(NO)—R8(NO))40 AREA 
30 TO 217 

216 ,)PV(NO)=RC(NO)*(PH(N0)—PHI(I.J.K))*AREA 
21 7 ETFLUx=ETFLUX4,)Rv(NO) 

VRV(NO)=vRv(NO).QRV(NO)*OELT 
218 IF(I0RAIN.LE.0)GO TO 220 

C COMPUTE LEAKAGE TO DRAIN 
NO=10(I.J.K) 
IF(NO.E0+0)G0 TO 220 
JOR(N0.1)xx 
JOk(N0.2)=I 
JOR(N0.3)=J 
IF(ELD(NO).GT.PHI(I.J.K))G0 TC 219 
0014(NO)2FLO(NO)*AREA*(ELO(N0)—PHI(I.J.K)) 

CHK103u* 
cHK1040 
cHK1050* 
CHK1060 
CHK1070* 
CHK108u 
CHK1090 
CHK1100 
CHK1110 
CHK1120 
CHK1130 
CHK1140 
CHK1150* 
CHK1160 
CHK1170 
cRK1180 
CHK1140 
CHK1200 
CHK1210 
CHK 1220 
CHK1230* 
CHK1240 
CHK1250 
CHK1260 
C'4K1270* 
CHK1280 
CHK1290 
CHK1300 
CHK1310 
CHK1320 
CHK1330 
cRK1340 
CHK1350* 
CHK136u4 
CHK137u* 
CHK1360* 
CHK1390* 
CHK1400* 
cHK1410* 
CHK1420* 
CHK1430* 
CHK14400 
CHK1450* 
CHK1460, 
CHK1470* 
CHK146041 
CHK1440* 
CHK1500w 
CHK1510* 
CHK1520* 
CHK1530* 
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VOR(NO)=VOR(NO)•GoR(NO)*OELT CHK15401 
FLAN=FLXN.00R(NO) 
FLUx=FLuX•FLO(ND)1AREA 4P(ELD(N6) —STRT(I.J,K)) 

CHK1550* 
CHK1560* 

FLUXS=FLXN 
GO TO 220 1 4P-1 : 

219 (10k(NO)=0. CMK1590* 
220 CONTINUE C.(1600 

C C4K1610 
C CHK1620 
C --COMPUTE CUMULATIVE VOLUME6, TOTALS, ANO DIFFERENCES-- CmK1630 

FLXRT=0.0 CH1(1640 
FLxNT=FLANT—FLAN4POELT 
cTFIAT=ETFLAT—ETFLUX*OELT 
STORT=STORT.STOR CHK1670 
STOR=STOR/OELT 
ORET=ORET•OREFLX'OELT g1:90 
CHOT=CHOT—CHOP,OELT CHK1700 
CHST=CmST.CM02,t0ELT ChK1710 
PumPT=PumPT—PUMP400ELT CHK 1720 
CFLUXT=CFLuXT•CFLUX*OELT CHK1730 
TOTLI=STORT.QRET.CFLUAT.CHST.FLART CHK174u 
TOTL2=CMOT.RumPT.ETFLXT.FLANf CHK1750 
SUmR=OREFLX.CFLUX.Cm02*CH01.0UMP.ETFLUX•FLUXS.STOR CHK1760 
DIFF=TOTL2—T0TL1 CHK1770 
PERCNT=0.0 CHK17E40 
IF (TOTL2.E0.0.) GO TO 230 CHK179u 
RERCNT=OIFF/TOTL2,0 100. CHK1600 

230 RETURN CHK1610 
C CHK1320 
C CmK163u 
C ---PRINT RESULTS--- CNK1d40 

4wwwwwwwwwwwwwwwwwwwwwww 

C 

ENTRY CwRITE 
4440wwwwwwwwwwwwwwwwww.* 

(.. 411= 
CHK1370 

C CHK1d8C, 
wRITE (6.260) STOR.GREFLA,STumT,CFLUX,GRET.PUMP,CFLoXT.ETFLUA.Cm6rCHK1640 

1 ,FLAPT.CM02,TOTLI,CH01 ,FLUX.FLUXS.ETFLXT,CHOT.SUmM.RUmPT.FLXNT,TUrCHK1900 
2L2,0IFF.PERCNT CI-10(191J
IF (NCH.EQ.0) GO TO 240 CHK142u 
oRITF (6,270) CHK1930 
wRITE(6.330) CHK1440' 
1RITE(6.320) ((„JFLO( I ,J).J=1 ,3).FLOw(I),CVOL(I),I=1.NCH) CHK14.50* 

240 IF(IRIV.LE.0)G0 TO 245 CHK1so6J 0 
00 244 L=1./PIvN CH0(1970* 
wRITE(6.300) (NRV(L,J),J=1,20) CHK19600 
oRITE(6.330) CHK1490* 
K=U CHK2000. 
00 243 I=1,IRJV C41(2010*
IF(JRV(I,4).NE.L)G0 TO 243 CHK2020' 
K=K.1 CHK2030* 
JRIvER(K.1)=JRV(I,1) CHK2040* 
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JMIvER(K.2)=JPV(I.2) CHK2050* 
JRIVER(K.3)=JRV(1,3) 
ORIVER(K)=()Rv(I) =(: 
VRIVER(K)=VRV(I) CHK20b0* 
IF(K.LT.3)G0 TO 243 CHK2090* 
oRITE(6.320) ((DRIVER(M.N).N=1.3).QRIVER(M).vRIVER(m).m=1.3) CHK2100* 
K=0 CHK2110* 

243 CONTINUE CHK2120* 
IF(K.NE.0)wRITE(6,320) ((JRIvER(M.N).64=1.3).4)RIVER(m).VRIVER(M),m=CHK2130* 

11.K) CHK2140* 
244 CONTINUE CHK2150* 
245 IF(IDRAIN.LE.0)GO TO 249 CHK21h0* 

wRITE(6.310) CHK2170* 
wRITE(b.330) CHK2130* 
wRITE(6.320) MADR(I.J).J=1.3).QDR(I),v0R(I),I=1.10RAIN) CHK2190* 

CHK2200 
---COMPUTE VERTICAL FLOw--- CHK2210 

249 X=0. CMK2220* 
Y=0. CHK223u 
IF (KO.EQ.1) RETURN CHK2240 
00 250 1=2.11 CHK225U 
DO 250 J=2.J1 CHK2250 
X=Xo(PHI(I.J.1)-PHI(I.J.2))*TK(I.J.1)*OELX(J)*OELY(I) 

250 Y=Y*(PMI(I,. J,K1)-PHI(I,J.K0))*TK(I,J.K1)*OELX(J)*DELY(I) 1.1 
WRITE (5.290) Y,X C HK229U 
RETURN CHK230u 

C CHK2310 
C ---FORMATS--- CHK2320 
C cmK2330 
C CHK2340 
C CHK2350 
C CHK23b0 
C 

ri.4 23b 
lOR THIS TIME STEP:',16X,IL**3/T 1 /11X.24( 1 -1 ).43X.25('-')//20X.'SouCHK2390 
2RCEB:l.h9X.ISTORAGE ='.F20.4/20X.3('-').68XOPECHAR6E ='.F20.4/27xCHK240u 
3.'STORAGE .7....F20.2,35X.ICONSTANT FLUX = 1 .F20.4/26X.0 RECHARGE = 1.=:1(. 

250 FORMAT ('0 1 ,10X0CUMULATIVE MASS BALANCE:1 .1bAOL**31 .23X0RATEs FrIr270 

20) 
40.2.41X.'PUMPING =',F20.4/21x000NSTANT FLUX =9.F20.2,30x.' 
5vER LEAKAGE =',F20.4/21X.0 00NSTANT HEAD =1 .F20.2.34‹.1 CONSTANT mtACHK2430* 
50:1 /27X.,LEAKAGE =',F20.2,4hx.0 IN =',F20.4/21X.,TOTAL SOURCES ='.FCHK2440 
720.2,45x.IOUT =',F20.4/96X.,LEAKAGE:1 /20X0OISCHARGES:1 .45X0FROm CHK2450 
BPPEvIOUS PUMPING PERIOD =0 .F20.4/20X.11('-'),68XOTOTAL =',F20.4/1CHK24bu 
96X.0 RIVER LEAKAGE =',F20.2/21X.ICONSTANT HEAD =0 .F20.2.36x.'5CHK2470* 
SUM OF PATES =',F20.4/19X'OUANTITY PUMPED =',F20.2/27X.ILEAKAGE =',CHK24b0 
aF20.2/19XOTOTAL DISCHARGE =',F20.2//17X.'DISCHARGE-SOURCES = 1 .F20CHK2490 
S.2/15X.'PER CENT DIFFERENCE =',F20.2//) CHK2500 

270 FORMAT (100 ,56X000NSTANT HEAU NODES') CHK2510* 
290 FORMAT ('OFLOW TO TOP LAYER ='.G15.7.1 FLOW TO BOTTOM LAYER = 1 .GCHK2520 

115.70 POSITIVE UPWARD') CHK2530 
300 FORMAT ('00 960X,IRIVER NODES'/27X,2044) CHK2540* 
310 FORMAT ( 1 01 ,60X,1 0PAIN NODES') OHK2550* 
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320 FORmAT(IX.I6.214+2G15.7,16.214.2G15.7.I6.2I4,2G15.7) CHK2560,* 
330 FORMAT :51X0FLOw RATES ANO CUMULATIVE VOLUMES'/51X.33('-')/' '.3(CmK257011 

15)(00(t.3X.0 I ,.3A0J',2X,IRATt (00,13/T).+2X0VOLUmE (L.**3)')/' 1 .3(CmK2580, 
CP1K2b40* 

ENO CMK2600-

https://VOLUMES'/51X.33
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44 0

SU6ROUTINE PRNTAI(PmI,STRT,T,6,wELL,DELX.DELY,GRNO) 

C PRINT MAPS OF DRAwDOwN AND HYDHAuLIC READ 

C 
C SPECIFICATIONS: 

REAL*8 PmI,Z,XLASEL,YLASEL,TIILEITITL,XN1,MESUR 
REAL *4K 

C 

PRN 10* 
PRN 20 
PRN 30 
oRN 
PHN 50 
PRN 60 
PIN 70. 
PRN 9U 
PRN 90 

DIMENSION PmI(I0,j0,K0), STRT(IO,JO,K0), S(I0.,j0,K0). wELL(I0.,u0,K14 100 
10), DELX(J0), DELY(I0), GRNO(IO,J0) 1104 
OATA A/9 4,/,8/11/13 PRN 120* 

PRN 130 
COMMON /INTEGR/ IO.JOOKO,II.J1•K1.I,J,K,NPER,KTH,ITmAx,LENGTH,KP,NPRN 14o 
IwEL,NUMT•IFINAL,IT,KT,Ir,EAD,IORAA.IFLOsIERR,I2,,J2,K2,IMAX,ITmX1= 154 
2H.IDK1,I0K2,IWATER,IORE,IP,Jm,IO,J(i,KO•IK•JK,KS•IPUI,IPU2,ITK,IE 1604 
COMMON /PR/ XLA8EL(3),YLA8EL(o),TITLE(6),XNI,MESUR,RRNT(122).81_4NKPRN 170 
1(60),DIGIT(122),VF1(6),VF2(6),vF3(7).XSCALE•DINCH,SYm(17),AN(100), 2FJ0*1 

2YN(13),NA(4),N1,N2,N3,YSCALE,FACT1.FACT2 
COMMON /GROUND/ TITL(3),IGRNL) 
RETURN 

C 
C ---INITIALIZE VARIABLES FOR 'SLOT---

ENTRY MAP 
wwwwe,,,,wwww•owww•••• 
YOIM=O. 
wIDIR=0. 
DO 10 J=2,J1 

10 oIDTR=wIDTH.OELA(J) 
DO 20 I=2,I1 

20 YDIm=YDIM.DELY(I) 
30 ASF=OINCM*XSCALE 

YSF=OINCM*YSCALE 
NYO=Y0Im/YSE 
IF (NYO*YSF.LE.YDIM—OELY(I1)/a.) NYD=NY04.1 
IF (NYD.LE.12) GO TO 40 
DINCM=YDIM/(12.*YSCALE) 
wkITE (6,330) OINCM 
IF (YSCALE.LT.1.0) wRITE (6.340) 
GO TO 30 

40 NXD=wIOTH/XSF 
IF (NXD*XSF.LE.wIDTM—DELX(J1)/2.) NX0=NX0•1 
N4=NXD*Nlo1 
N5aiNX04, 1 
N6=NYD*1 
N8mN2*NY0.1 
NA(1)=N4/2-1 
NA(2)=N4/2 
NA(3)=N4/24.3 

PWN 
PRN 
p,IN 21002 
PRN 230 
PRN 240 
PRN 250 
PRN 25u 
0,2N 270 
PRN 290 
PRN 2'90 
PUN 300 
PRN 310 
PRN 320 
PRN 330 
PRN 340 
PRN 350 
PRN 
PRN 3f70 

TNN: T0u0 

:PFN 410NII : 
PRN 4S0 
PRN 460 
PRN 470 
PRN 4d0 
PRN 440 
PkN 500 
PRN 5100 
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NC=(N3-N8-10)/2 PRN 520 
NO=NC.N8 PliN 530 
NE=mAXO(N5.N6) PRN 540 
vF1(3)=DIGIT(NO) PRN 550 

1F2(3)=0IGIT(NO) PRN 560 
vF3(3)=DIGIT(NC) PRN 570 
XLA8EL(3)2mESUR PRN 580 
YLA8EL(6)=mESuR 
00 50 I=I,NE PRN (0j 
NNX=NB-I PRN 61U 

NNY=I-1 PN 520W 

IF (NNY.GE.N6) GO TO 50 SRN 63U 
yN(I)=rsFoNNY/Y5CALE PRN '540 

50 IF (NNX.LT.0) GO TO 50 PRN 550 
xN(I)=X5FoNNX/YSCALE PWN 560 

60 CONTINUE DRN 570 
?RN SeoPFACT3=49999999' 

RETURN PRN 540 
PRN 700 
PRN 710 

4wwwwww PRN 7201 444444444944444444• 
ENTRY PRNTA(NG.LA) PRN 730 

C 44441.441140440044111440110 
C ---vARIA8LES INITIALIZED EACH TIME A PLOT IS REQUESTED--- PRN 7;7 0 

DIST=wIDTm-OELX(J1)/2. PRN 750 

JJ=J1 PRN 770 
oRN 780LL=1 

79 
a:: 

Z=NXDIFXSF 
IF (NG.EQ.1) WRITE (6.300) (TITLE(I),I=1.3).LA :90:) 
IF (NG.E0.2) wRITE (6.300) (TITLE(I),I=4.6).LA SRN 
IF (NG.EQ.3) wRITE(6.300) (TIiL(I).1=1,3).LA :g* 

DO 290 I=1.N4 PPN 330 
PRN 840C 

C ---LOCATE X AxES--- PAN 650 
IF (I.E0.1.0R.I.EQ.N4) GO TO 70 PWN 16 

PRNT(I)=SYM(12) PRN 370 

PRNT(N8)=SYm(12) PRN 680 

IF ((I-1)/1*N1.NE.I-1) GO TO vo PRN 590 

PRNT(1)=5Y4(14) PRN 400 

pRNT(N8)=SYm(14) PRN 
:gGO TO 90 

PRN 430C 
PRN 940 

70 DO 60 J=1.N8 
---LOCATE Y AXES---

PRN 450 

IF ((J-1)/N241N2.E0.J-1) PRNT(,J)25Ym(14) PRN 460 
80 IF ((J-1)/N2*N2.NE.J-1) PRNT(.,)=5ym(13) PWN 470 

C PRN 480 

C ---COMPUTE LOCATION OF NODES ENO DETERMINE APPROPRIATE SYMBOL--- PRN 490 
90 IF (DIST.LT.0..OR.DIST.LT.Z-Ars1 40 XSF) GO TO 240 PRN1000 

YLEN=DELY(2)/2. PRNI010 

00 220 L=2.II PRN1020 

50 

https://DIST.LT.0..OR.DIST.LT
https://I.E0.1.0R.I.EQ.N4
https://TIiL(I).1=1,3).LA
https://TITLE(I),I=4.6).LA
https://TITLE(I),I=1.3).LA
https://PRNTA(NG.LA
https://NNY.GE.N6
https://NE=mAXO(N5.N6
https://NO=NC.N8


	
	
	
	
	
	

	
	
	
	

	 	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	

	
	 	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	

	
	
	

	

	

J=YLEN*N2/YSF*1.5 PRN103U 
IF (T(L.JJ.LA).E0.0.) GO TO 100 PRN1040 
IF (5(1-6JJ.LA).LT.0.) GO TO 210 PRN1050 
IF(NG.NE.3) GO TO 95 PRN10t0* 
PRNT(J)=8 PRN1070* 
IF(GRNO(L.JJ).LT.RhI(L.J.J..LA)) RRNT(J)sA PRNI080* 
(- PRNI090*.40 TO 220 

45 IN0V3=0 PRN1100* 
GO TO (100.110), NG PRNI110 

100 K=(STRT(L,JJ.LA)-PRI(L.JJ.LA))*FACT1 PRN1120 
-TO CYCLE SYMBOLS FOR ORAw0OwN. REMOVE C FROM CCL. 1 OF NEXT CARD-PRN113U 

C K=Am00(K.10.) PRN1140 
GO TO 120 PRN115u 

110 K=P'4I(L.JJ.LA)*FACT2 PRN1150 
120 IF (K) 130,1609140 PRN1170 
130 IF (J-2.GT.0) PRNT(J-2)=SYM(13) PRNI1s0 

N=-Ko.5 PRN1190 
IF (N.LT.100) GO TO 150 PRN1200 
GO TO 190 PRN121U 

140 N=PC..5 PRN1220 
IF (N.LT.100) GO TO 150 PRN1230 
IF (N.GT.999) GO TO 190 PRN1240 
INOX3=N/100 PRN1250 
IF (J-2.GT.0) PRNT(J-2)=SYM(INOX3) PRN1260 
N=N-INOX3*100 PRN1270 

150 INOXI=M00(N.10) PRN12SU 
IF (INOX1.EG.0) INOX1=10 PRN1290 

C -TO CYCLE SYMBOLS FOR OHAWOUwN, REMOVE C FROM COL. 1 OF NEXT CARL-PRN1300 
C IF (NG.E0.1) GO TO 170 PRN131u 

IN0A2=N/10 PRNI320 
IF (INOX2.GT.0) GO TO 130 Pkr41330 
INDX2=11 PRN1.34.0 
IF (INOX3.E0.0) INOX2=15 PRNI350 
GO TO 180 PRN1360 

160 IN0x1=15 PRNI370 
17U INOX2=15 PRN1380 
130 IF (J-1.GT.0) RRNT(J-1)=SYM(IN0X2) 0kN1390 

PRNT(J)=SYM(INOX1) PRNI400 
GO TO 220 PRN141U 

190 00 200 11=1,3 2HN1420 
PRN1430 

200 IF (JI.GT.0) PRNT(J1)=SYM(11) PRN1440 
210 IF (S(L.JJ.LA).LT.0.) PRNT(J)=SYM(16) PRN1450 
220 YLEN3YLEN.0(0ELY(L).0ELY(L*1))/2. PRN1460 
230 OIST=OIST-.(0ELX(JJ)*OELX(JJ-1))/2. PRN1470 

JJ=JJ-1 PRN1480 
IF (JJ.E9.0) GO TO 240 PRN1490 
IF (DIST.GT.Z-ANI*XSF) GO TO 230 PRN1500 

240 CONTINUE PRN1510 
PRN152U 

AXES.LASELS, ANO SYMBOLS--- PRN1530 
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0

IF (I-NA(LL).E0.0) GO TO 260 PRN1540 
IF ((I-1)/N1°N1-(I-1)) 270.250,270 PRN1550 

250 WRITE (6.VF1) (8LANK(J).J=1.NC).(PRNT(J),J=1.N8).XN(1*(I-1)/6) PRN1560 
GO TO 280 PRN1570 

260 WRITE (6.VF2) (5LANK(J).J=1.NC),(PRNT(J).J=1.N8),XLA8EL(LL) PRN1580 
LL=LL.1 PRN1590 
GO TO 280 PRN1600 

270 WRITE (6.VF2) (8LANK(J).J=1.NC),(pRNT(J).J=1,048) PRNI610 
C PRN1620 
C ---COMPUTE NEW VALUE FOR Z AND INITIALIZE PRNT--- PRN1630 

280 Z=Z-2.oxNlvixSF 
DO 290 J=1.N8 fl r*N111 4V03 

290 PRNT(J)=SYM(15) PRN1660 
C PRN1670 
C ---NUMBER AND LABEL Y AXIS ANU PRINT LEGEND--- PRN1660 

WRITE (6.VF3) (8LANK(J).J=1.NC).(YN(I),I=1.N6) PRN1690 
WRITE (6.320) (YLABEL(I),I=1.6) 
IF (NG.E0.1) WRITE (6.310) FACT1 1=1717N 
IF liNG.E0.2) WRITE (6,310) FACT2 PRN1720 
IF (NG.E0.3) WRITE (6.310) FACT3 PRN1730* 
RETuRR. 

C M417V01 
C ---FORMATS--- PRN1760 
C PRN1770 
C PRN1780 
C 
C PRZ1P 418917(4 

300 FORUAT (,1#.49X,3A8.1 LAYERI.14//) PRN1810 
310 FORMAT ('OEXPLANATION'/' ',11('-')//, R = CONSTANT HEAD 80UNDARY,/PRN1820 

1' = VALUE EXCEEDED 3 FIGUr4ES,/, MULTIPLICATION FACTOR ..,F8.3)PRN1830 
320 FOkmAT (,0 1 .39x,6A8) PRN1840 
330 FORMAT ('0',25X,10(',,, ),, TO FIT MAP WITHIN 12 INCHES. DINCH REVISZ:Z1,1 38:0 

1ED T0',G15.7,1X.10( 1 •1 )) 
340 FORMAT (,0*.45X.INOTE: GENERALLY SCALE SHOULD 8E > OR = 1.0') PRN1870 

END PRN1880-

52 
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BLOCK DATA RLK 10 
C 1.41-K 20 

C SPECIFICATIONS: ,3o U 
REAL*8 XLAdEL,YLABEL,TITLEeTITL,XN1,MESUR SLK 50* 

C 81-K 80 
COMMON /SARRAY/ ICHK(13)9LEVEC1(9),LEVEL2(9) BLK 70 
COMMON /PR/ XLA8EL(3)•YLABEL(0).TITLE(6),XN1,MESUR,PRNT(122),3LANK8LK .40 
1(60)*DIGIT(122),VF1(6),VF2(6),VF3(7),XSCALE,DINCM,SYM(17),XN(100).RLK RO 
2YN(13),NA(4),N1,N2,N39YSCALE,FACT1,FACT2 8LK 10U 
COMMON /GROUNO/ TITL(3),IGRNQ c.LK 110* 
sto, 4041-ese*************,41-0.**********41,404,4,41.**************41-11,eskoo********qLK 12CC 

C F,LK 13U 
DATA ICHK/'ORAW ,OHEAD'OMAWOOK1'ODK21 0wATE',"4ECM'OPUNP,'PoLK 1.0 
1UN2.0ITKR , OEON3io'GRN0'90/ RLK 150* 
DATA SYM/1 1'021 0'3',1 4'05'06.9'7'•'8'091 ,'0'0*,01'0., 9 '.., v'qLK 180 
loctlowt, 170 

DATA RRNT/122*"/*N1,N2,N3.XN 1/6,10•1330.83333333301/o8LANK/80 16U 
1 '/,NA(4)/1000/ RLK 190 

','TANCE IN'.' RLK 200DATA (LABEL/' XMILES '/,YLABEL/'DISTANCE'.1 
1FRUM OR'OIGIN IN '''Y DIRECT','ION. IN '.'MILES ',,TITLE/'PLJT riLK 210 
20F 'ODRAWOOWN,'"ORLOT OF 'OHYDPAULI',,C HEAUt/ BLK 220 
DATA DIGIT/'1'11'2', 51 06's,7'08',,9,,'10'011'012','1PRLK 230.'3'04',' 
1.'14to'15'016',,17'018','1.4'020'.,21'0'22'9 ,23','24'025'026'.8LK 240 
2'27'.'28'029','30'031'032'033'034'035'036'037'038'039'0F4LA 25u 
340'9 ,41'042','43'044,045'0461 ,'47,048,049,,'50'051'9'52'.'5RLK 280 
43'054','551 0'56','57'058'•'59'060',161 • 082'083'064'065',,tOPLK 270 
5'087'088,069,070'071'072'073,074,,,75,•'78'.'77'9 , 78e0 749LK 280 
8.0801 9 ,81'082'083, s ,84,068'086'1087'9,88,,'89'090'091','42',3LK 29U 
7093'.,94'095'096'097'090'099'0100'01011,'1021 0103'.' 10.".4LK 300 
30105'0106','107'0108'0104'0110'0111'.'112','113'0114'9'115'9L'K 310 
90116'0117'0118'.'119, $'120'0121','122'/ 9LK 320 
DATA VF1/$(1M '0 9'0 .1LK 330 
DATA 4F2/'(1M ,,,,,,, so ,A1r1'OX•A8'o'),/ 0 
DATA VF3/'(1H0'00,' '0A19F*03.10,'12F1'00.2)'/ 3 :)E111-7( 34 
DATA TITL/'PLOT OF 1 04RTESIAN,,, QUALITY'/ 

-36-4* 
END aLK 38u-

53 



	

	 	
	

	 	 	 	 	 	 	
	 	

	

		 			
		 		 	 		
		
	
	

Table 2.--Listing of the model input data for the steady-state calibration 

CARO 
NUMBER GROUP I: TITLE. SIMULATION OPTIONS. ANO PRCLEI DIMENSIONS 

1 I ----THREE-DImENS1uNAL GROUNO-MATER FLO,. MODEL Of F FERPQN SI 
2 IANOSTONE NEAR EMERY. UTAH-- I 
3 1 ld 26 5 75 755 24 51 
4 0QA1 , ---0 MEAD MASS ITKR I 

CARO 
NUMBER GROUP II: SCALAR PARAMETERS 

5 I 1 1 .01 5 I 
6 I 52110 5280 .60 1234 .1234 MILES I 
7 1 I 
8 1 1 
9 I I 



	

10 

15 

20 

25 

30 

35 

40 

45 

GROUP III: ARRAY DATA 
STARTING HEM) MATRIX 

CAND LAYER 1 
NUMBER (FT) 

1 1 
11 1 
12 1 
13 6510 6475 6450 6430 6405 6380 6355 6340 6330 6325 6325 6340 6360 6365 63751 
14 6385 6395 6405 6420 6430 6435 6460 6485 6510 

6470 6440 6415 6390 0365 6340 6325 6310 o300 6295 6295 6300 6310 6315 63251 
16 6335 6350 6365 6385 6395 6405 6420 6435 6450 1 
17 6440 6410 6380 6350 6335 6310 6295 6280 6270 6265 6265 6265 6260 6290 63051 
1A 6315 6320 6345 6360 6370 6370 63,35 6400 6415 
19 6410 6370 6350 6325 6305 6260 6260 6240 6225 6200 6140 6205 6225 6250 62851 

6285 6310 6340 6330 6335 6335 6350 6375 6385 
L1 6375 6340 6315 6285 6255 6238 6215 6200 6170 6135 8110 6115 6140 6185 62e01 
22 6245 6270 6285 6290 6295 6305 6315 5335 6355 1 
23 6335 6305 6260 6230 6200 616u 6170 6160 6120 60d, 6070 6070 6086 6105 61361 
24 6190 6205 6225 6235 6255 0e70 6275 6290 6305 

6305 6255 6220 6190 6160 6130 6110 6095 6070 6050 6030 6035 6050 6075 61051 
26 6130 6155 6180 6195 6220 6230 6245 6255 6275 1 
27 6275 6225 6180 6150 6115 60m0 6060 6035 6025 6000 5980 5995 6013 6040 60701 
23 6110 6130 6145 6170 6180 o195 622u 6235 6255 1 
29 6245 6190 6150 6105 6080 6040 5990 5975 5970 5940 5940 5970 5986 8115 60501 

6085 6110 6125 6145 6155 6175 6145 6220 6240 
31 6220 6175 6130 6080 0050 5995 5960 5940 5930 5875 5910 5940 5965 6010 60351 
32 6065 6090 6110 6130 6140 6155 6175 6205 6230 
33 6205 6165 6115 6050 5990 595, 5915 5890 5890 5870 5885 5925 5970 6000 8001 
34 6045 6075 6090 6105 6120 6135 6155 6185 6220 

6190 6150 8090 6010 5950 5905 5880 5870 5860 5880 5910 5955 5940 6000 60161 
36 6030 6045 6065 6085 6090 6105 6130 6175 
37 6140 6055 5990 5905 5880 5930 5970 5995 6005 60151 
38 6015 6020 6030 6055 6065 6075 6110 1 
39 6025 5940 5870 5R40 5970 6000 6015 60151 

6005 5985 6010 6030 6050 6065 1 
41 6450 5980 6000 6005 60051 
42 6000 5990 6005 6015 6040 1 
43 6000 5490 59901 
44 5990 5990 1 

1 
46 1 

55 



			
	

GROUP 111: ARRAY DATA 
STA,4T1NG HEAD MATRIX 

CAHO LAYER 2 
r~u4dEm (FT) 

47 1 11 
48 1 
49 1 
50 6500 6456 0440 6420 6395 6370 6345 5330 6320 6315 6315 5330 6340 6355 63051 
51 6375 6355 5395 6410 6430 6440 6400 5490 0525 
52 5460 6430 5405 6350 6355 6330 6315 5300 6290 6285 5285 6290 6300 6305 63151 
53 5325 5340 6355 6375 6385 6395 641u 6425 6465 1 
54 5430 6400 6370 6340 6325 6300 6295 6270 6250 6255 6255 6255 0270 6250 62951 
55 6305 6320 6335 6350 6360 6360 6375 6390 5425 I 
56 6400 6360 6340 6315 6295 6270 0250 6230 6215 6190 0180 6195 6215 6240 62551 
57 5275 5300 6310 6320 5325 6325 6340 6365 5380 1 
58 6365 5330 6305 0275 0245 6225 5205 6190 6160 6125 6115 6120 b135 6175 62101 
59 6235 6260 6270 6280 6285 6295 6305 6325 6350 I 
60 5330 5300 6255 6225 6195 6175 6165 6155 6115 6080 6065 6065 0050 0100 61301 
61 6175 6200 6220 6230 5250 6265 5270 0295 5300 0 
62 5300 5250 6215 6185 6155 6125 6105 6090 6065 6045 0025 5030 6045 0070 51001 
63 6125 6150 6175 6190 6215 6225 6240 6255 6275 0 I 
54 5270 6225 6180 6150 6110 6075 6060 6035 6025 6000 5980 5990 0010 6035 60651 
55 6105 6125 6140 6165 6175 6190 6215 0230 6250 0 1 
66 6245 62.00 0160 6115 6075 0040 6000 5985 5980 5950 5950 5970 5405 0010 00461 
67 0080 0105 0120 6140 6150 6170 6190 0215 6235 0 1 
6d 6230 6185 5140 6090 6050 6005 5970 5950 5940 5885 5920 5950 5975 0010 00351 
69 6065 6055 6105 6125 6135 6150 5170 0200 6225 0 1 
70 6215 6175 5125 6000 5000 5966 5925 5900 5900 5550 5595 5935 6450 6010 o0301 
71 6055 6075 6085 6100 6115 6130 6150 6130 6215 0 
72 6200 6160 6100 6020 5960 5915 5890 5880 5870 5870 5920 5965 6000 6010 60251 
73 6040 6055 6055 6080 6090 6105 6130 6175 
74 6150 6065 6000 5915 5690 5940 5980 0005 0015 60251 
75 6025 6040 6040 6055 5075 6085 6120 0 0 
75 5035 5950 5880 5950 5980 6010 6025 00251 
77 6015 5995 6020 5040 6000 6075 0 0 0 1 
75 5960 5990 6010 6015 50151 
79 6010 5980 6015 6025 6050 
dO 6010 o000 60001 
51 o000 6000 I 
82 1 
83 1 

56 



	

	

	

	

	 	 	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	 		 			

	

		 			 		 				 	

	

							 					

	

	

	

				 				 				 		 		

	

				 				 				 				

	

				 		 		 			

	

	

GROUP III: AqQAY DATA 
STARTING 14E40 mATRIA 

CARO LAYER 3 
NummER (FT) 

14 1 1 i 
i5 
86 
d7 I 0.6450.6416.6395.6373.6348.6325.6303.6290.6280.6283.6290.6308.6323.6343.635J.1 
88 o368.63d0.6390.6405.6425.6438.6455.6483.6513. 
89 I 0.6410.6385.6360.6335.6310.628d.6270.6255.6248.6248.6255.6265.6c80.6288.6303.1 
90 (5318,6333.6353.6370.6383.6343.640d.o420.6458. 0. 
91.1 0.6385.6358.6328.6300.6280.6255.6240.6225.6215.6210.0215.6223.623d.de55.6275.1 
92 6290.6310.6330.6348.0358.6360.6370.6383.6413. 0. 
93 I 0.6355.6320.6295.6270.0250.622d.6210.6190.0170.6148.6145.6160.6180.6205.6220.1 
94 6248.6280.6310.6310.6315.6318.6330.6345.6365. 0. 
95 I 0.6320.6285.6260.6230.6208.6188.6165.6140.6100.6078.606b.6078.6105.6140.6170.1 
96 6195.6225.6248.6260.626d.6275.6283.6300.6325. 0. 
97 1 0.6278.6245.6208.6178.0153.6133.0115.6100.6068.6040.6025.6028.6050.6073.6103.1 
98 6140.6165.6193.6208.6225.6240.6245.0260.6275. 0. 
99 I 0.6245.6198.6153.6125.6100.607m.6063.6045.6018.980.5963.5965.5993.6030.6003.1 
100 0090.6125.6150.6170.6190.6200.6213.6230.6250. 0. 
101 t 0.6210.6163.6108.6083.6055.6035.6025.6003.5975.5850.5d40.5845.5,56.6000.6U3i.i 
102 6065.6095.6120.6143.6155.6168.6188.6200.6225. 0. 
103 I 0.6185.6125.6073.6045.6020.6000.978.5968.5940.5913.5905.5925.5953.z993.6025.1 
104 6053.6078.6098.6120.6135.6148.6160.6178.6203. 0. 
105 I 0.61b5.6105.6050.6015.5943.5970.5953.5938.5915.5890.5935.5925.597d.o010.6024.1 
106 6048.6068.6090.6108.6118.6128.6138.6158.6188. 0. 
107 I 0.6145.6095.6038.5988.5958.5943. 0. 0. 0. 0. 0.5968.5996.0020.603d.1 
108 6053.6063.6075.60618.6098.6105.6115.0133.6170. 0. 
109 I 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.5990.6010.6030.6043.i 
110 6048.6058.6068.6073.6080.6063.6095.6123. 0. 0. 
111 I 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.6003.6026.6018.6048.1 
112 0043.6040.6045.6055.6063.6063.6075. 0. 0. O. 1 
113 I 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. u. 0. 0.1 
114 6033.6000.6025.6035.5980.6000. 
115 I 0. 0. 0. 0. 0. 0. U. 0. 0. 0. 0. 0. 0. u. 0. Q.1 
116 I 0. 0. 0. 0. 0. 0.. 0. 0. 0. 0. 1 
117 
114 
119 
120 I 1 

57 



	

 
 

125 

130 

135 

140 

145 

150 

Y4NA 
STARTING HEAD 

cARO LAYER 4 
NumdER (FT) 

GROUP III: ARR!A

121 1 1 11 
122 I 
123 1 
124 0 5400 6375 6350 6325 6300 6260 6250 6235 6225 6235 6250 6285 6305 6330 63401 

6360 6375 6385 6400 6420 6435 645u 6475 6500 i 
126 0 6360 6340 6315 6290 6265 6245 6220 6200 6185 6190 6200 6225 6260 6270 62901 
127 6310 6325 6350 6365 6380 6390 6405 6415 6450 1 
128 0 6340 6315 6285 6260 6235 6210 6195 6170 6160 6160 6170 6190 6205 6230 62551 
129 6275 6300 6325 6345 6355 6360 6365 6375 6400 1 

0 6310 6280 6250 6225 6205 6185 6170 6150 6125 6105 6110 6125 6145 6170 61661 
131 6220 6260 6280 6300 6305 6310 6320 6325 6350 1 
132 U 5275 6240 6215 6185 6170 6150 6125 6090 6060 6030 6030 6050 6080 6105 61301 
133 6155 6190 6225 6240 6250 6255 6260 6275 6300 I 
134 6225 6190 6160 6130 6110 6090 6065 6045 6020 6000 5985 5990 6020 6045 60601 

6105 6130 6165 6185 6200 6215 6220 6235 6250 0 1 
136 6190 6145 6090 6065 6045 6030 6020 6000 5970 5915 5900 5900 5940 5990 60251 
137 6055 6100 6125 6150 6165 6175 6185 6205 6225 0 1 
138 0 6150 6100 6035 6015 6000 5995 5990 5970 5925 5825 5800 5800 5900 5965 60001 
139 6025 5065 5100 6120 6135 6145 6160 6170 6200 0 I 

5125 6050 5985 5975 5965 596u 5955 5950 5925 5900 5910 5960 5980 6020 60301 
141 6040 6050 6075 6100 6120 6125 6130 6140 6170 0 I 
142 0 5100 6025 5960 5940 5935 5936 5935 5925 5915 0 0 5950 6000 6015 60251 
143 6040 6060 6075 6090 6100 6105 0105 0115 6150 0 1 
144 0 6075 6015 5950 5915 5915 5920 0 0 0 0 0 5000 6015 6030 60451 

6050 6060 6065 6075 6080 6080 6080 6085 6125 0 I 
146 0 0 0 0 0 0 0 0 0 0 0 0 6015 6020 0050 60601 
147 6055 6060 6070 6065 6070 6060 6060 6070 0 0 I 
148 0 0 0 0 0 0 0 0 0 0 0 0 6025 6060 0060 60701 

1149 0060 6050 6065 6055 6050 6040 6030 0 0 0 
0 010 0 0 0 0 0 U 0 0 0 0 0 0 J 

151 6050 1 
0 01152 U 0 0 0 0 0 0 0 0 0 0 0 0 1 

I153 u 0 0 0 0 0 0 0 0 0 
I£54 

£55 I 
1156 
1157 



		
	

	

G#40UP III: APPAY DATA 
STAm, TiNG 'can 'ATRIA 

DA0i0 LAVE' 5 
NummER (FT) 

158 I 1 1 11 
159 
180 
161 I 6250 6230 6225 6210 6200 6180 8180 6175 6170 6150 8140 6150 6160 6175 82001 
162 16225 625u 6300 6325 6350 6.375 6375 6375 6375 
163 I 6210 6200 6190 6180 6170 6165 6160 6145 6125 6100 6080 6105 6140 6165 61401 
164 i 6229 6255 6305 6320 6330 6350 635u 6350 6350 
165 I 6190 6175 6170 6155 6150 6135 6120 6100 6080 6050 6050 6100 6155 6175 61951 
166 16230 6270 6290 6310 6320 6320 6320 6320 6320 1 
167 I 6160 5145 6135 6125 6115 6100 6085 6055 6035 6005 6025 6070 6100 8170 62051 
168 1623u 6250 6260 6275 8300 6300 6300 6300 6280 
164 I 6135 6115 6100 6090 6075 6060 6045 6030 6010 5990 5990 6100 6180 6180 62001 
170 16200 6195 6210 6220 6220 6210 6235 6265 6235 
171 I 8100 6075 5060 6045 6040 6025 8015 5000 6075 6060 6065 6110 6150 6155 61501 
172 16150 6155 6170 6170 6170 6150 6180 6215 6185 
173 I 6080 6035 6020 6015 8010 600u 5990 5975 5950 5940 5965 6025 6040 0100 61101 
174 16115 6125 6135 6155 6155 6145 6155 6150 6145 
175 I 0035 6000 5990 5985 5980 5975 5960 5950 5935 5940 5970 6000 6060 6075 60801 
176 16090 6100 6115 6140 6140 8135 6135 6125 6110 1 
177 I 6010 5990 5960 5450 594u 5930 5930 6015 6050 8060 60701 
178 16075 6085 6105 6130 6130 6120 6105 5995 5990 
179 I 6000 5950 5940 5940 5990 60d5 8050 60551 
180 16065 6075 6100 6125 6125 6115 6100 6085 6075 
161 I 5975 5950 60401 
182 16055 6065 6100 6120 6115 6105 6080 6075 6060 
183 
184 I 6055 6100 6105 6100 8080 6060 1 
185 I 1 

186 I 6090 6090 8080 6060 
137 
188 
189 
190 
191 
192 
193 
194 I 

59 



	
	

	

	

	

	

	

	

	

	

	 		

	

	

	

			 		 			 					 			 				

	

					 	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

APRAY DATA 
570,-46E COEFFICIENT 

CARO LAY 1 
AUM6ER (L'LMENSIONLESS) 

1,05 1 -1.0 

GROW.' III: ARRAY DATA 
STOPAGE COEFFICIENT 

CARD LAYER 2 
NUMBER (DIMENSIONLESS) 

196 11-1 1 
197 
198 1 
199 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 
200 1 1 1 1 1 0 
201 1 
202 1 
2.33 1 
G04 1 
205 1 
406 1 
207 1 
208 1 
209 1 
210 1 
211 1 
412 1 
213 1 
214 1 
215 1 
216 1 
417 1 
218 1 
419 1 
220 1 
221 1 
222 
223 
424 
225 1 
426 
227 1 
228 
229 
230 
231 
232 

60 



		
	

		

UROUP 1I1 ARRAY DATA 
STOkAkiE COEFFICIENT 

CAHO 
NumbE9 (nImEL,ANZINL3ESS) 

233 -1 1 it 
234 
235 
236 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
G37 1 1 1 1 1 0 
238 1 
239 1 
240 1 
241 1 
242 1 
e43 1 
244 1 
245 1 
246 1 
247 1 
248 1 
249 1 
c50 1 
451 1 
252 1 
253 1 
254 1 
256 1 
256 1 
257 1 
258 1 
259 
260 
461 
262 
263 
264 
265 
266 
cb7 
268 
269 



	

		
		
		
		
		 					 			 		

 

	

	
	

		

GROUP III: ARRAY DATA 
STORAGE COEFFICIENT 

CARD LAYER 4 
NUR0ER WI'ENSIONLESS) 

-1 

d71 
272 
473 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 
474 I 1 1 I 1 1 0 
275 1 1 
e76 1 1 
277 1 1 
278 I 1 
479 I 1 
230 I 1 
2d1 
282 1 1 
281 I 1 
284 I 1 

270 I 1 

ebs 
486 I 1 
287 1 1 1 1 1 
288 1 1 
289 I 1 1 1 1 
290 I 1 
291 1 1 
292 I 1 
293 I 1 
4'44 
295 
446 
297 

298 
499 
31)0 
401 
3u2 
303 
304 
405 
306 I 

CIROUR ARRAY DATA 
STUR4GE COEFFICIENT 

CARO LAYER 5 
NUMBER (OlmE4SIONLESS) 

307 I -1.0 11 

/ 

62 



	

GROUP III: ARRAY DATA 
T44NSmISSIVITY 

CARD L.AYE4 1 
yUmmER (FT /SEC) 

308 (:).‘o4E -08 1 1 1 11 
309 
310 
311 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. I. 1. 1. 1. 1. 1. 1.1 
312 1. 1. 1. 1. 1. 
313 1. I. 1. 1. I. I. 1. L. 1. 1. 1. 1. 1. I. 1. 1. 1. 1. 1.1 
314 1. 1. 1. 1. 1. 1 
315 I. 1. 1. 1. 1. 1. 1. 1. 1. I. 1. 1. I. 1. 1. 1. 1 • 1. 1.1 
316 I. I. 1. I. 1. 
317 I. I. I. I. 1. 1. 1. 1. 1. 1. I. 1. I. I. I. I. 1. I. 1.1 
318 I. 1. 1. 1. 1. 
319 I. I. I. I. I. 1. 1. I. I. I. I. I. 1. I. I. 1. 1. I. 1.1 
320 I. I. 1. I. I. 
321 I. 1. I. 1. 1. 1. 1. 1. 1, 1. 1. 1. 1. 1. 1. 1. I. 1. 1.1 
322 1. 1. 1. 1. 1. 
323 I. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. I. 1. 1. 1. 1. 1.1 
324 1. 1. 1. 1. 1. 1 
325 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. I. 1. 1. i. 1. 1.1 
326 1. 1. I. 1. 1. 
327 1. 1. 1. 1. I. 1. I. 1. 1. I. 1. 1. 1. 1. I. 1. 1. 1. 1.1 
328 1. 1. 1. 1. 1. 
32q 1. 1. I. 1. 1. 1. 1. 1. 1. I. 1. 1. 1. 1. 1. 1. 1. 1. 1.1 
330 1. 1. 1. 1. 1. 
331 1. 1. I. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. I. 1. 1. 1. 1.1 
332 I. 1. 1. 1. 1. 1 
333 1. 1. 1. 1. 1. 1. I. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.1 
334 1. 1. 1. 1. 1 
.135 I. 1. I. I. 1. 1. 1. 1. 1. 1. 1. 1. I. 1.1 
336 1. 1. 1. 
337 1. I. 1. 1. I. I. 1. I. 1. I. 1. 1.1 
338 1. 1. 
439 1. 1. 1. I. 1. 1. i. I. 1.1 
340 1. 1 
341 I. I. I. 1. i. I 
342 
343 
344 1 



	

	
	

	 		 		

	
	
	

	

	
	

	
	

	
	

	
	 	
	
	 	
	
	 	
	

	
	
	
	 	
	
	 		
		 			 	
	 			
			 		 			
	
			 						 		
			 			
	 	

	
	

GROUP ARRAY DATA 
TRAN5mI5SIVITY 

CARD LAYER 2 
NUM E9 (FT /SEC) 

345 1.157E-05 1 1 1 11 
346 
J47 1 
448 072.5 75. 75.78.881.383.887.591.J96.3100.104.108.112.125.130.145.166.175.185.1 
349 195.195.190.190.190. 1 
350 70.71.372.573.8 75. 75.78.881.387.593.8100.103.106.125.130.135.165.180.14U.1 
351 200.220.225.225.225. 
352 067.568.868.868.868.8 70.72.5 75.81.387.592.597.5100.120.130.140.1/5.185.210.i 
353 220.220.200.200.200. 1 
354 65. 65. 65. 65. 65. 65.67.568.671.3 75.81.387.592.5115.125.150.175.200.200.1 
355 200.200.200.200.200. 1 
356 062.5 60. 60. 60. 60.57.5 45. 50. 50. 50. 50. 66. 70.87.587.593.8 45.100.100.1 
357 105.110.115.115.115. 1 
358 60.57.556.353.8 50. 40. 40. 40. 45. 45. 50. 55. 55. 60. 55. 75. 3o. 85. 35.1 
359 85. 90.100.100.100. 1 
360 57.563.851.3 50. 45.43.6 30. 30. 35. 40. 40. 45. 50. 55. 55. 60. 65. 70. 70.1 
361 70. 75. 60. 80. 80. 1 
362 55.51.3 50.43.841.337.5 28. 26. 28. 35. 40. 45. 50. 60. 60. 60. 63. 65. 65.1 
363 60. 60. 50. 60. 60. 1 
J64 362.5 50.43.8 40.37.5 35. 28. 27. 27. 27. 36. 42. 50.56.357.5 60.62.662.562.51 
365 67.556.3 50. 50. 50. 
366 0 50. 45.42.537.532.5 30.27.525.3 25. 25.33.8 40.43.8 50.52.5 55.62.552.5 50.1 
367 50.47.5 45. 45. 45. 
368 3 45.43.837.531.327.5 25. 25.18.612.512.5 25.31.337.543.8 50. 50. 50. 45.42.51 
369 40. 40. 40. 40.43.8 1 
370 043.8 40. 35.27.5 25.18.812.512.5 6.3 7.518.8 25.31.332.537.537.537.537.5 35.1 
371 
372 

35.j2.5 35.37.5 0 
0 037.531.3 25.12.5 8.3 0 0 0 

1 
012.518.8 25. 25. 25.27.5 30. 30. 30.1 

373 25. 25. 30. 0 0 1 
374 0 0 027.512.5 6.3 0 0 0 0 0 6.312.517.51.818.818.816.616.612.51 
375 12.518.8 1 
376 0 0 0 0 0 0 0 0 0 0 0 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.31 
J77 6.3 0 0 0 0 1 
J79 6.3 6.3 5.3 6.3 6.3 1 
379 
380 1 
381 1 

64 

https://45.42.51
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CA6O 
NUmbER 

GROUP ILL: ARRAY DATA 
T6ANSmISSIVITY 

LAYER 3 
(FT /SEC) 

Jd2 1 5.787E-06 
J83 
J84 1 

1 1 1 11 
1 

jd5 1 072.5 75. 75.78.881.383.887.591.396.3100.104.108.112.119.125.131.1J8.150.1.50.1 
J86 1169.263.263.263.263. 1 
3.87 I 70.71.372.573.8 75. 75.78.881.487.593.8100.103.106.112.119.125.131.136.150.1 
088 1254.263.263.263.263. 1 
389 I 067.568.868.868.868.8 70.72.5 75.81.387.592.597.5100.103.110.112.128.131.144.1 
390 1243.263.263.263.263. 1 
091 I 65. 65. 65. 65. 65. 65.67.506.871.3 75.81.387.592.597.5100.106.112.125. 147.1 
392 1207.225.243.243.243. 1 
393 I 062.5 60. 60. 60. 60.57.557.562.862.567.572.5 75.d1.387.587.593.310..112. 166.1 
.H4 1179.188.207.207.207. 1 
095 I 0 60.57.556.353.8 50. 60. 50. 5u.56.3 60.62.568.868.872.5 75.81.387.5141. 150.1 
346 I150.168.168.168.168. 1 
097 1 057.853.851.3 50. 45.43.843.843.847.552.556.362.5 65.0ri.868.872.5 78.117.123.1 
396 1132.132.132.132.132. 1 
399 1 0 55.51.3 50.43.8 41.337.537.537.837.5 45. 50.56.357.562.562.567.5104.105.106.1 
400 1110.110.104.104. 95. 1 
401 052.5 50.43.8 40.37.5 35.32.631.331.337.543.8 50.52.556.357.5 60. 48. 95. 95.1 
402 87. 97. 75. 75. 75. 1 
403 0 50. 45.42.537.532.5 30.27.526.3 25. 25.33.8 40.43.8 80.52.5 83. 8u. 80. 68.1 
*04 75. 75. 75. 75. 75. 1 
405 0 45.43.837.531.327.5 25. 31.337.543.8 50. 75. 78. 68. 65.1 
406 60. 60. 60. 60. 60. 
407 25.31.332.5 57. 57. 57. 57. 57.1 
408 53. 50. 53. 57. 1 
*09 18.8 25. 38. 38. 40. 48. 45. 45.1 
410 38. 38. 45. 1 
411 29. 2'. 29. 29.1 
412 29. 29. 1 
413 1 
41* 1 
415 1 
*15 1 
417 1 
418 1 

AS 

https://396.3100.104.108.112.119.125.131.1J8.150.1.50


	
	

		 		

	
	
	
	
	
	
	

	

	

	

	

	

	 	

	 	 	

	

	 		
	
	 		
	 	
	
	
	

	

GROUP III: ARRAY DATA 
T-ANS'4ISSIvITY 

CAHO LAYER 4 
NUMBER (FT /SEC) 

419 1 1.157E-U5 1 1 1 11 
420 
421 
422 I 072.5 75.-75.78.841.383.687.591.3 90. 90. 95. 95.125.135.140.150.1bu.165.17u.1 
423 1175.175.175.175.175. 1 
424 1 70.71.372.573.8 75. 75.78.dd1.3 60. 85. 90.105.125.135.150.165.175.175.175.1 
425 175.175.175.175.175. I 
426 1 68. 69. 69. 69. 69. 70. 73. 75. 75. 90. 80. 85. 90.140.120.150.155.160.105.1 
427 165.175.175.175.175. 1 
428 1 65. o5. 65. 65. 65. *5.67.568.d71.3 75.81.387.592. 90.110.115.12u.125.130.1 
429 1140.150.162.162.162. 
430 I 62.5 60. 60. 60. 60.57.557.5 70.140.150.160.165.1d0.1d5.175.188.100.112.112.1 
431 119.125.138.138.138. 
432 1 60.57.556.353.8 50. 50. 50. 50.113.130.135.158.158.165.170.163.67.593.d100.1 
433 100.112.112.112.112. 
434 I 57.553.851.3 50. 45.43.843.843.d 95.120.133.145.150.158.138.145. 75.77.581.31 
435 d7.5d7.587.587.587.5 
436 t 55.51.3 50.43.841.337.537.537.5 75.150.150.150.115.125.125.135.58.8 70.71.31 
437 /2.572.56R.d68.662.5 
438 1 52.5 50.43.8 40.37.5 35.32.531.3 65.150.150.150,105.113.115.120.562.562.51 
414 157.556.3 50. 50. 50. 
440 I 0 50. 45.42.537.532.5 30.27.526.3 25. 40.43:8 50.52.5 55 62.552.5 5(1.1 
441 150.47.5 45. 45. 45. 
442 I 0 45.43.8 31.327.5 25. 37.543.8 50. 5v. 5J. 45.42.51 
443 140. 40. 40. 40.43.8 
444 25.31.332.537.537.537.537.5 35.1 
445 35.32.5 35.37.5 0 1 
446 16.8 25. 25. 25.27.5 3u. 30. 30.1 
447 25. 25. 30. 0 0 
448 1d.8 1 
449 1 
450 1 
451 1 
452 
453 
454 1 
455 

66 
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GROuP III: ARRAY DATA 
r4.4(45mISSIvITY 

CAk0 LAYER 5 
NumdE? (FT 	/SEC) 

456 1.39E-7 1 	 1 	1 	 11 457 1 458 I 459 .92 	.92 .92 	.92 	.92 	.92 	.92 	.92 	.92 	.92 .92 	.V2 	.92 	.92 .92 .,o2 1. 1. 1.1 460 1. 	1. 	1. 1. 	1. I 461 .75 	.75 .75 	.75 	.75 	.75 	.75 	.7, 	.75 	.75 .75 	.75 	.75 	.75 .75 .92 ./2 1. 1.I 462 1. 	1. 	1. 1. 	1. 1 463 .58 	.58 .58 	.58 	.58 	.58 	.58 	.7d 	.58 	.58 .58 	.58 	.75 	.75 .75 .75 .15 .92 .v2I 464 1. 	1. 	1. 1. 	1. t 
465 .58 	.58 .5d 	.58 	.58 	.58 	.58 	.7d 	.58 	.58 .58 	.58 	.,6 	.58 .75 .75 .75 .75 .751 
466 .92 	.92 	.92 1. 	1. I 467 .42 	.42 .42 	.42 	.42 	.42 	.42 	.4c 	.42 	.42 .42 	.42 	.5d 	.58 .58 .58 .5.5 .58 .751 468 .75 	.75 	.92 .92 	.92 1 
469 .25 	.25 .25 	.25 	.25 	.25 	.25 	.25 	.25 	.25 .25 	.42 	.42 	.42 .42 .58 .5d .58 .581 v70 .58 	.58 	.75 .75 	.75 1 471 .043.083.083.083.083.083.083.0dJ.083.083.083 	.25 	.25 	.42 .42 .42 .4e .42 .421 
472 .42 	.5d 	.58 	.58 	.58 I 473 .083.083.042.083.083.083.042.042.042.042.083.043 	.25 	.25 .25 .25 .2 .25 .421 474 .42 	.42 	.42 .42 	.42 I 
475 	I .042.042 .042.042.042 	 .042.042.042.083.083.083.0d3.083.083 .251 476 	I .25 	.25 	.25 .25 	.25 1 
477 	I .042.042 .042.042 .042.042.083.083.0d3.Jd3.083.0d31 
478 	.083.083.083.083.083 1 479 	I .042.042 .042.042.042.0421 
440 	.042.042.042.042.042 1 
481 	I .042.042.04e1 
4d2 	.042.042.042 1 
443 	I .u42l 
484 	1.042.J42 I 
485 

486 1 
487 
488 
449 1 
440 1 
491 1 
492 



	

	
	

	 		
	
	
				 				 				 				 		 	
				 	
																			
					
																			
					
			 				 		 			 							
						
		 						 										
			 			
										 			 					 	 
					
												 				 			
			 			
									 			 				 			
					
						 			 							
					
	

	
	
	
	
	 	

	 	
	
	
	
	

	

3POUP III: ARRAY DATA 
TK 

cArio LAYER 1 
Num6ER (1/SEC) 

4,/3 .E-14 1 11 
494 1 
495 1 
*96 I. 1. 1. 1. I. I. 1. 1. 1. I. I. 1. 1. 1. 1. 1. 1. I. 1.1 
497 I. 1. 1. I. I. 
498 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.1 449 1. 1. 1. 1. 1. 
ioo 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.1 
Sul 1. 1. 1. 1. 1. 
302 I. 1. I. 1. 1. 1. 1. 1. 1. 1. I. 1. I. 1. I. I. 1. 1. 1.1 
503 1. 1. 1. I. I. 1 
504 1. 1. 1. 1. I. I. I• 1. I. 1. 1. I. I. 1. I. 1. 1. 1.1 
305 1. 1. 1. 1. 1. 1 
306 1. I. 1. 1. 1. 1. 1. 1. 1. 1. I. 1. 1. 1. 1. 1. 1. I. 1.: 
307 I. I. 1. 1. 1. 
506 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. I. 1. 1. 1. 1. 1. 1.1 
309 1. 1. 1. 1, 1. 1 
510 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.1 
511 I. I. I. I. 1. 
312 I. 1. I. 1. I. 1.500050u05000 1. 1. 1. I. 1. 1. I. 1. 1. 1.1 
513 1. I. 1. I. I. 
514 1.50005000 1. 1.500050005000500050005000500050005000500050005000500050001 
515 150005000500050005000 
516 i 1.500050005000500050005000500u500010001000100010001000500050003000500050001 
517 150005000500050005000 1 
518 1 1. 1.50005000500050005000300u500010001000100010001000100010005000500050001 
519 15000500050005000 1 
520 I 50005000500050005000 1000100010001000100010001000500050001 
521 1500050005000 
522 I 100010001000 1000100010001000100010001000100010001 
523 110001000 1 
524 1000100010001000100010001000100010001 
325 11000 1 
526 10001000100010001000 
27 
n2i 
329 1 
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GROUP iII: AaPAY DATA 
TK 

CAHO LAYER 2 
NUHuiR (1/SEC) 

630 I 2.78E-12 1 11 
531 1 0 0 0 0 0 0 0 000 0 0 0J0 0000 Of 
532 1 0 0 0 0 0 0 1 
533 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 li 
534 I 1 1 1 1 1 1 
535 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 
536 I 1 1 1 1 1 I 
537 I 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 11 
538 I 1 1 1 1 1 1 
539 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 
540 I 1 1 1 1 1 1 
541 1 1 1 1 1 1 1 1 1 1 100 100 100 100 100 1 1 1 1 11 
542 I 1 1 1 1 1 0 I 
543 I 1 1 1 1 1 1 1 1 1 10 10 100 100 100 1 1 1 1 11 
.•46 I 1 1 1 1 1 0 I 
745 1 1 1 1 1 1 1 1 1 1 10 10 10 10 10 1 1 1 1 11 
46 I 1 1 1 1 1 1 

547 1 1 1 1 1 1 1 1 1 1 10 10 10 10 10 1 1 1 1 11 
548 I 1 1 1 1 1 I 
549 I 1 1 1 1 1 1 1 1 1 10 10 10 10 10 1 1 1 1 11 
550 1 1 1 1 1 1 1 
551 I 1 1 1 1 1 1 1 1 1 100 100 100 100 100 1 1 1 1 11 
552 1 1 1 1 1 1 I 
553 I 1 1 1 1 1 1 1 1 1 1 1 1 1 11 
554 1 1 1 1 1 1 1 
555 I 1 1 1 1 1 1 1 11 
556 I 1 1 1 1 1 
557 1 1 1 1 1 1 1 11 
558 I 1 1 1 1 
559 I 1 1 1 11 
560 I 1 1 I 
561 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01 
562 1 0 0 0 0 0 0 I 
563 1 0 0 0 0 0 0 0 0 u 0 0 0 0 0 0 0 0 0 0 01 
564 t 0 0 0 0 0 0 1 
565 I I 
566 1 I 



		

	

 

  

(1-10uP III: ARRAY DATA 
TK 

CAPD LAYER 3 
NumdEP (1/SEC) 

567 3.47E-12 1 it 
568 
569 
570 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 
571 1 1 1 1 1 
572 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 
573 1. 1 1 1 1 1 
574 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 
575 1 1 1 1 1 1 
576 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 11 
577 1 1 1 1 1 0 1 
578 1 1 1 1 1 1 1 1 1 100 100 100 100 100 1 1 1 1 11 
579 1 1 1 1 1 0 1 
580 1 1 1 1 1 1 1 1 1 100 100 100 100 100 1 1 1 1 11 
nd1 1 1 1 1 1 0 
582 1 1 1 1 1 1 1 1 1 100 100 100 100 100 1 1 1 1 11 
583 1 1 1 1 1 0 I 

1 1 1 1 1 1 1 1 1 100 100 100 100 100 1 1 1 1 11 
585 1 1 1 1 1 0 1 
586 1 1 1 1 1 1 1 1 1 100 100 100 100 100 1 1 1 1 11 
587 1 1 1 1 1 0 
588 1 1 1 1 1 1 1 1 1 100 100 100 1 1 1 1 11 
589 1 1 1 1 1 0 
590 1 1 1 1 1 • 1 1 1 1 1 1 11 
n/1 1 1 1 1 1 0 1 
t92 1 1 1 1 1 1 1 11 
593 1 1 1 1 1 
594 1 1 1 1 1 1 1 11 
5/5 1 1 1 I 
n96 1 I 
597 1 
598 1 
599 1 
600 1 
601 1 
602 1 
603 1 
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GROUP III: ARRAY DATA 
It< 

CARO LAYER 4 
NUMBER (1/SEC) 

604 I 2.0E-13 1 11 
605 
o06 
o07 I 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 11. 11. 11. 11. 11. 11. 11. 11. i. 1. 1.t 
008 I 1. 1. 1. 1. 1. 1 
009 I 1.351.351.351.351.351.351.351.Tz315.315.315.315.315.315.315.11J. 1.1 1. 1.1 
610 I 1. 1. 1. 1. 1. 
611 I '1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 17. 17. 17. 17.13.513.513.513.51.35 1.1 1.11 
612 I 1. 1. 1. 1. 1. 1. 
613 I 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 17.170.170.170.170.170.13.513.51.351.351.351 
614 11.1 1.1 1.1 1. 1. 
615 i 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.. 24.240.240.240. 1.7 1.7 1.7 1.7 1.7 1.71.351 
616 11.351.35 1.1 1.1 1.1 
617 I 4. 4. 4. 4. 4. 4. 4. 4. 4. 4. 4. 2.4 C.4 2.4 2.4 1.7 1.7170.170.1 
618 1170.170.135.135.135. I 
619 I 12. 12. 12. 12. 12. 12. 12. 12.120.1200 12. 4. 7.4 2.4 2.4 2.4240.24Q.I4 • 

620 240.170.170.170.170. 

621 I 12. 12.3850 12. 12. 12.385034551.138.538.5 12. 12. 4. 4. 4. 4. 4.400.240.1 
022 [40.240.240.240.240. 1 
623 I 38.5385. 385038503850 38.538.538.5 12. 12. 12. 12.129.400.400.1 
024 400.400.400.400.400. 1 
625 1 38.5385. 38503850 38.53d.5 12. 12. 12.12v.120.120.1 
626 1 120.120.120. 12. 12. 1 
627 I 38.5385. 38503850700070001 
621 17000700070003850385. 
629 I 3850385038501 
630 1J85038503850 1 
631 I 38501 
632 138503850 1 
633 
634 
635 
o36 I 1 
637 I 1 
o3d I 1 
639 I 1 
640 

https://11.351.35
https://17.13.513.513.513.51.35


	

	

	

			
							
						 	

	

	

	

	 		
					
	

	
	

			

	

	
	

	
	
	
	
	

3ROUP III: ARRAY DATA 
CARO GRID SPACI\U IN T :-+E x DIRECTION 

NUMBER (FT) 

641 I 5280 
642 I .75 .75 
643 I .375 .375 

.75 
.5 

1 
.5 
.5 

.5 

.5 
.5 
.5 

.6 

.6 

11 
.5 .5 .5 .375 .375 .25 .25 .25 .251 
.5 .75 .75 1 

Camp 
NUMBER 

GROUP III: ARRAY DATA 
GRID SPACING IN THE Y OIRECTICN 

(FT) 

544 1 5280 
645 1 .75 .75 
646 1 .25 .25 

.5 
1 

.5 .5 .5 
1! 

.5 .375 .375 .25 .25 .25 .25 .e6 .25 .251 
1 

GROUP III: ARRAY DATA 
CARD GRID SPACING IN THE Z DIRECTION 
NUMBER (FT) 

b47 I 5280 1 lI 
048 I .19 .019 .019 .019.0019 

CARO GROUP III: ARRAY DATA 
NUMBER RIVER NAMES 

649 ME CREEK 
650 DuITCHIPAH CREEK 
651 CRRISTIANSEN BASH 
652 MILLER CANYON 
053 mUOOY CREEK 
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GROUP III: ARRAY DATA 
CARO RIVER NODE LOCATIONS 

NUMBER LAYER 1 

654 I 11 

GROUP III: ARRAY DATA 
CARO RIVER NOO LOCATIONS 

NUAIIER LAYER 2 

655 
656 
057 
658 
659 
660 
661 
662 
663 
064 
665 
b66 
667 2 
668 1 2 
b69 1 
b70 
b71 4 55 
672 4 

673 



			
		
	

		 	
		
	

GROUP III: ARPAY DATA 
CA,(0 RIVE- NODE LOCATIONS 
4umtER LAYER 3 

b74 
675 
676 
677 

678 
679 
680 
681 
682 
b83 
684 

685 23 

od6 1 3 
687 
688 
689 55 
690 
691 
692 

GROUR III: ARRAY DATA 
CARD RIVER •NLDE LOCATIONS 

NU'idER LAYER 4 

693 i 1 1 
644 
6,5 
696 
697 
048 
649 
/00 
701 
702 
703 1 
704 

705 333 
706 5 
707 4 5 
708 
7)9 

710 
711 
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GROUP III: AQRAY DATA 
CARO RIVER NODE LOCATIONS 

NumdE 4 LAYER 5 

/12 1 

GROUP III: ARRAY DATA 
CARO RIvER READ 
yum8ER (FT) 

713 1 1 1 11 
/14 158705890585058705850597059105930596u588059305920597059905460598059705946005o001 
715 16040603060606010 

GROUP III: ARRAY DATA 
CARD ►t1VER 3OTTOM 

NUMBER (FT) 

/16 1 1 1 It 
717 1.38655a855d455865584559655905592559556755925541559b5596559555975590564,406000601i 

719. 16035602560556005 1 

CARO 
NUMBER 

GPOUP III: ARRAY DATA 
RIvtrq COEFFICIENTS 

719 I 
720 I 
721 I 

1.0E-8 1 
1.005 1.001.001 
1 1 10 1 

1.001.001 1 1 1 .01 1 1 1 1 10 iU 1 
11 
11 

1 

CARO r MAX 

NUMIJEQ MAXIMUM ITERATION PARAMETER 

722 I 0.99863 
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CARO 
n.umt.E.4 '3ROUP IV: PARAmET;QS 7.1AT C-4ANGE 411-4 

723 I 
724 I 

1 
2 

1 
22 

1 
— .171 

1 2. 

76 



	

	
	

	 				 	 	
	 	

	

				
	 				 	

Table 3.--Listing of the model input data for the transient predictive model 
simulations 

CARD 
Numb ER GROUP I: TITLE. SI4ULATIQN OPTIONS. ANO PRObLEm 0ImENSIONs 

----THREE-OIMENSIONAL GROUND-WATER FLO.. MODEL OF T-Ic FERRON SI1 I 
1SANDSTONE NEAR EMERY. UTAH----

3 1 16 26 5 75 605 24 51 

HEAD MASS 'Ito? I 

2 

4 IORAW 

CARD 
NuMbER GROUP II: SCALAR PARAMETERS 

5 .01 5 
6 I 5260 5280 .60 1234 .1234 MILES 

7 
8 

5 I 1 

9 



	
	

					

	

	
 

	

	
 

	

	
 

	

	
 

	

	
 

	

	
 

	

	
 

	

	
 

	

	
 

	

	
 

	

	
 

 

 

 
	
		
	
					

	
		 				 				
					 		 			

							

	

			 		
			 				
			 				

	

	
	 		

		 	

	

	
					 	

GROUP III: ARRAY DATA 
STARTING hEA0 MATRIX 

CARD LAYER I 
NumoE9 (FT) 

10 I 1 11 
11 I O. O. O. O. O. O. O. O. O. 0. 0. 0. 0. 0. J. 0.1 
12 I O. O. O. O. O. O. O. O. O. O. 
13 0.6510.6475.0450.0430.6405.6380.6355.6340.6330.0325.6325.6340.6350.0i65.6375.i 
14 0385.6395.6405.6420.6430.6435.b460.c485.6510. O. 
15 0.6470.6440.(3415.6390.6365.6340.o325.6310.6300.(3295.6245.6300.631J.n315.b325.1 
16 6335.6350.6365.0385.13395.6405.6420.6435.6450. O. 
17 0.6440.6410.6380.6350.6335.6310.o295.6290.6270.o265.o265.6265.6280.6290.630',., 
18 6315.6320.6345.6360.6370.6370.6385.0400.b415. O. 
19 0.6410.6370.6350.0325.6305.6280.t2b0.0240.6225.0200.61,40.6205.22.o.0250.626,.1 
20 6285.6310.6340.6330.o335.0335.6350.0375.0385. 3. 
21 0.6375.6340.1,315.6255.o255.6235.o215.6200.6170.(3135.6110.6115.6140..6220.1 
22 0245.6270.6285.0290.6295.6305.6315.0335.6355. O. 
23 0.(3335.6305.6260.6230.6200.6180.(3170.6160.6120.1:085.6070.6070.outin.o105.o135.1 

o180.6205.6225.0235.6255.6270.e275.o290.6305. U. 
25 0.6305.6255.6220.6190.6160.6130.0110.6095.6070.6050.(3030.6035.605U.b075.6105.1 
26 6130.6155.6180.6195.b220.°230.624.o255.6275. O. 

0070.i27 0.6275.6225.6180.b150.6115.6080.t060.6035.6025.6000.5940.5995.601,.o040. 
29 6110.6130.6145.6170.6180.6195.622003235.6255. O. 
29 0.6245.6190.6150.(3105.b080.0040.990.5975.5970.5940.5940.5970.598115.6050.1 
30 b085.6110.6125.6145.6155.6175.6195.b220.6240. O. 
31 0.6220.6175.613°.6080.0050.5995.960.5940.5930.5875.5910.5940.565.o01 0.603 .1 
32 0065.6090.6110.6130.6140.6155.6175.6205.6230. O. 

6020.i33 0.6205.6165.6115.6050.5990.5955.b915.5890.5890.5870.5885.5925.5v70.6000. 
34 o045.6075.6090.6105.6120.6135.6155.o185.6220. O. 
35 0.6190.6150.6090.O010.5950.5905.880.5870.5860.5880.5910.5955.5990.b000.o015.1 
36 6030.6045.6065.6085.b090.6105.6130.0175. O. 0. 
37 O. 0.6140.0055.5490.5405.5880. O. O. 0. U.59i0.5970.5y95.0005.0015.1 
38 6015.6020.6030.6055.6065.0075.(5110. 0 . 0. 0. 
3Q O. O. 0.0025.5940.5870. O. 0 . 0. 0. 0.5940.5970.6000.00 1 5.6017.1 
40 0005.5985.6010.6030.6050.6065. 0. 0 . 0. 0. I 
41 O. J. O. O. O. O. O. o. o. o. 
42 0000.5990.6005.0015.6040. O. 0. 0. 0. 0. 
43 I O. O. O. O. O. 0. 0. 0. O. O. 0.6000.0990.5990. 00 04 

990.5990. O. O. O. 0. 0. 0.0. 0 • 
0. 0. O.(45 I O. O. O. O. O. 0. 0. 0. 0. 0. 0. 

46 I 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
0. 0. 

78 



	
	

	 		
				 			 									
			 				 			
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
		 				

	
			 					

	
			 								
						

					 		 						
		 			 				
							 			 			 			
						 		 			

GROUrl III: ARRAY DATA 
5TAI4TING HEAD MATRIX 

CAP40 LAYER 2 
NuMdEP (FT) 

47 1 1 11 
48 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.1 
49 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
50 0.6500.6456.6440.6420.6395.6370.0345.6330.6320.6315.6315.6330.6340.6355.6366.1 
51 6375.6385.6395.6410.6430.6440.6460.6490.6525. 0. 1 
52 I Ot6460.6423.6399.6376.6357.6336.6316.6301.6292.6289.6293.6301.6309.6318.6.326.1 
53 6337.6349.6361.6374.6387.6347.6418.6441.6465. 0. 1 
54 I 0.6430.6393.6367.6346.6325.6305.0287.6272.6262.6259.6261.6268.6276.6.6244.1 
55 6306.6320.6333.6347.6356.6354.6385.6406.6425. 0. 1 
56 I 0.6400.6362.6333.6312.6241.6272.6254.6237.6223.6214.6216.6224.623J.6245.6254.1 
57 6275.6292.6308.6324.6336.6345.6362.6374.6380. 0. 1 
58 I 0.6365.6327.6298.6275.6254.6235.6214.6192.6168.6136.6136.6149.6165.6184.6206.1 
59 6232.6255.6276.6295.6310.6322.6334.6343.6350. 0. 1 
50 i 0.6330.6291.6259.6235.6212.6188.6164.6140.6113.6084.6045.6088.6133.6127.6157.1 
61 6185.6211.6235.6256.0274.6289.6300.6306.6300. 0. 1 
62 I 0.6300.6258.6223.6146.6167.6139.6113.6086.6062.6037.6036.6051.6064.6091.6116.1 
63 0145.6172.6197.6220.6240.6256.6270.6277.6275. 0. 1 
64 I 0.6270.6228.6190.6158.6125.6092.6058.6032.6011.5988.5992.6013.6036.6o60.606.1.1 
65 6111.6138.6164.6187.6206.6224.6239.6249.6250. 0. I 
56 I 0.6245.6203.6161.6123.6086.6047.6904.5982.5969.5948.5963.5990.6013.6038.6061.1 
67 6087.6113.6137.6159.6176.6193.6211.6227.6235. 0. 1 
58 I 0.6230.6183.6135.6092.6049.6006.5968.5947.5934.5900.5935.5968.594J.6020.6043.1 
69 6068.6092.6115.6135.6150.6166.6185.6208.6225. 0. I 
70 I 0.6215.6167.6113.6055.6005.596e5.5932.5908.5899.6871.5430.5965.5491.6o13.6031.1 
71 6052.6074.6093.6111.6126.6142.6163.0141.6215. 0. I 
72 i 0.6200.6154.o090.6014.5966.5926.5899.5883.5868.5851.5933.5968.599U.6008.60e4.1 
73 6040.6054.6070.6088.6100.6116.6141.6179. 0. 0. 1 
74 I 0. 0.6143.6067.5446.5929.5843. 0. 0. 0. 0.5945.5973.5991.6005.6017.1 
75 6028.6037.6047.6066.6078.6043.6123. 0. .0. 0. I 
76 I 0. 0. 0.6051.5980.5914. 0. 0. 0. 0. 0.5952.5976.5442.6004.6011.1 
77 6016.6016.6033.6048.6062.6062. 0. 0. 0. 0. I 
78 I 0. 0. 0. 0. 0. 0. U. 0. 0. 0. U.5457.5978.5493.6001.6003.1 
79 16001.5970.6017.6023.6034. 0. 0. 0. 0. 0. 1 
80 I 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.5946.6495.5995.1 
51 15990.5960. 0. 0. 0. 0. 0. 0. 0. 0. I 
82 I 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. O. 0. 0. u. 0. 0.1 
83 I 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. I 



	
	

			
												 				
										
	

	
	

	
	

	
	

	
	

	
	

	

	

	
	

	
	

	 					

								 			 	
	

							 					
	

							 					 				
	

													 			
			 							
								 			 				 	
										
													 			
		 						 		

GROUP III: ARRAY DATA 
STARTING mEA0 MATRIX 

Cum0 LAYER 3 
NUMBER (FT) 

'64 I 1 1 11 
cl5 I 0. 0. 0. 0. 3. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.1 
86 I 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
87 1 0.6449.6415.6394.6372.6347.6324.0303.6290.6280.6283.62q0.6308.6323.6343.6353.1 
98 o368.6380.6390.6405.6425.6438.64.55.6433.6513. 0. 1 
69 I 0.6404.6378.6354.6333.6312.b291.6273.6260.(2253.6255.62t3.6274.628(2.99.6309.1 
90 b323.6338.6354.6372.63d7.6402.6418.6436.6458. 0• I 
91 I 0.6384.6348.6322.6301.6280.6251.6243.6229.6222.6222.o229.b239.6249.b260.6272.1 
92 0287.6304.6322.6341.6359.6373.6366.6399.6413. 0. 1 
93 1 0.6354.0316.6288.6267.0247.6227.0208.6192.6179.61 75.61A1.0192.6203.0215.0230.1 
44  6248.6268.6290.6310.6328.6343.6354.6362.6365. 0. 
95 I 0.6319.6281.6252.6231.0211.6191.0169.6147.6125.0106.6112.6127.6142.015c9.6180.1 
96 Io204.6230.025•.0278.629b.b310.6320.e325.o325. 0. 
97 I 0.6277.6242.6213.0193.6173.6151.6126.6098.6064.0032.0016.0062.608.6104.6130.1 
903 t160.6191.6218.0242.o262.0276.6255.0287.6275. 0. I 
99 I 1.624.4.6207.6176.6157.(3138.6117.o0,40.b056.6009.5944.5944.5969.600.6v42.0081.1 
100 6120.6156.6187.(5212.6231.6246.6256.o258.6250. 0. 
101 I 0.6210.6176.0142.6126.0109.0089.0062.6025.5960.5869.5654.5879.5946.00014.0050.1 
102 0094.6129.6159.0184.6204.6218.6229.6233.6225. 0. 
103 I 0.6186.6152.0109.0101.0084.6071.6046.6009.5955.'3848.54n9.5945.597e.01107.6042.1 
104 0079.0111.6138.6161.6179.6194.6206.6211.0203. 0. 1 
105 I 0.6165.6136.6075.6082.6076.6061.6039.6002.5948.5881.5930.5965.5988.6014.6041.1 
106 0069.6095.6121.6142.6156.6171.6186.0194.6188. 0. 1 
107 I 0.0145.6124.6026.6068.6067.6056. 0. 0. 0. 0. 0.5970.5996.6018.0039.1 
108 0060.6080.6104.0121.0129.6144.6107.6161.6170. 0. 
109 I 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.5991.0006.6021.6036.1 
110 0050.6064.6097.6099.0094.6110.6147.6172. 0. 0. 1 
111 I 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.6001.6010.6022.6032.1 
112 0039.6040.6070.0077.0045.0002.0130. 0. 0. J. 1 
113 I 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. O. 0. 0.I 
114 6026.5991.6055.6057.5961.5981. 0. 0. 0. 0. 1 
115 0. J. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 3. 0. 0.1 
116 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
117 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. e. 0. 0.1 
118 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
119 0. 0. 0. 0. 0. 0. 0. 3. 0. 0. 0. 0. 0. 0. 0. 0.1 
12) 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

80 



	
	

			
							 			 		 		 		
						 				
	

	

	

	

	

	

	

	

	

	 		

	 					

								 				

			 					 				

				 			 				 				 	
				 			 		
													 			
							 			
				 				 						 		
			 					 		
			 		 			 		 						
				 						

GROUP III: AP 4Y DATA 
STARTING 4EAD MATRIX 

CA010 LAYER 4 
NUmbE9 (FT) 

/21 I 1 1 1 
122 I 0. 0. 0. 0. J. 0. 0. 0. 0. 0. 0. 0. 0. U. 0. J. 
i23 I 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
124 I 0.6396.6372.6348.6323.0299.6279.6249.6235.6225.0235.6250.6285.0400.6330.6340. 
125 6360.6375.6385.6400.6420.6435.6450.0475.6500. 0. 
126 I 0.6357.6333.0307.6285.6264.6242.6220.8202.6185.6185.6147.6220.6240.625R.6276. 
127 029746318.6337.6357.6375.6391.6407.6425.0450. 0. 
124 I 0.6338.6302.6274.6252.6231.6210.0190.6172.6159.0159.6170.0148.6206.0223.624G. 
129 6259.6280.6301.6323.6341.6356.0370.0384.6400. 0. 
130 I 0.6308.6267.0237.6215.0194.6174.0154b6134.6116.0113.6122.6140.6150.0174.6191. 
131 6210.6236.6262.6285.6304.6319.0332.0342.6350. 0. 
132 I 0.6274.6226.6193.6172.6153.6133.0112.6091.6074.0079.00m9.6105.6120.0133.6145. 
133 0161.6188.6219.6244.6263.6278.6290.0297.6300. 0. 
134 I 0.6224.6176.6140.6120.0103.6085.0065.6043.6024.6021.0027.6046.6006.0085.6100. 
135 6119.6146.0178.0202.6219.0231.6243.0250.6250. 0. 
136 I 0.6189.6127.6078.6066.6053.6037.6016.5993.5964.5932.5928.5952.5994.0030.6057. 
137 0083.6113.6146.6171.6186.6196.620..0211.6225. 0. 
138 I 0.6149.6080.6005.6013.6004.5991.b,67.5953.5914.5825.5600.5800.5924.992.603u. 
13Q 0061.6091.6124.6148.6160.6166.610A.0171.6200. 0. 
140 I 0.6125.6042.5970.5970.5959.5950.5959.5945.5916.900.5910.5960.5966.6000.6027. 
141 0054.6081.6111.6134.6142.6142.6137.5i29.6170. 0. 
142 I 0.6100.6020.5945.5963.5946.5944.5955.5944.5921. 0. 0.5885.5912.0010.6031. 
143 0053.6075.6104.6125.6129.6124.6112.0109.6150. 0. 
144 I 0.6075.6012.5950.5962.5950.5947. 0. 0. 0. O. 0.6000.5912.090'0.5925. 
145 z950.6068.6099.6118.6115.6105.6082.0076.0125. 0. 
146 1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.6018.6017.0026.0030. 
147 6050.6060.6092.0104.6100.6082.6050.0031. 0. 0. 
148 I 0. 0. 0. 0. 0. 0. U. 0. 0. 0. 0. 0.6019.6021.0028.6037. 
149 0048.6057.6060.0091.6083.6063.6011. 0. 0. 0. 
150 1 0. 0. 0. 0. 0. 0. u. 0. 0. 0. 0. 0. 0. J. 0. 0. 
151 Io04d. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
152 1 0. 0. 0. 0. 0. 0. U. 0. 0. 0. 0. 0. 0. U. 0. 0. 
153 I 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
154 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. J. 0. 0. 
155 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
156 0. 0. 0. 0. 0. 0. U. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
157 0. 0. 0. 0. 0. 0. '0. 0. 0. 0. 



	
	

		 	
						 						 				
									 	
	

	

	

	

	

	

	

	

	 	 			

	

	 		 					

	

				 			 				 		

	

			 			 				 			 			

	

	 	 		

	

			 					 		 			 			

	

		 				 	

	

								 				 		 		

	

			 		 		 		 		

	

			 					 							 	

	

			 				 			

	

						 		 								

	

			 					 		

	

			 					 								

	

				 		 		 			

GR0ur III: ARRAY DATA 
STATING 4E40 MATRIX 

CAMD LAYER 5 
NUMBER (FT) 

15d I 1 1 11 
159 I 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. O. 0. U.I 
160 1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
161 I 0.6250.6230.6225.6210.6200.6190.0180.6175.6170.0150.61*0.6150.610u.6175.0200.1 
162 0225.6250.6300.6325.6350.6375.6375.6375.6375. 0. 
163 I 0!6210.6200.6190.6180.6170.6165.6160.6145.6125.6100.6.040.6105.6140.6165.6190.1 
164 6220.6255.6305.6320.6330.6350.6350.0350.6350. 0. 
165 I 0.6190.6175.6170.6155.6150.6135.6120.6100.6080.6050.6050.6100.615.o175.6195.1 
i66 e230.6270.6290.6310.6320.6320.6320.6320.6320. 0. 
167 I 0.6160.6145.6135.6125.6115.6100.0065.0055.6035.0005.60,5.6070.6100.5170.6205.1 
16A 6230.6250.6260.6275.6300.6300.6300.6300.5280. 0. 
169 I 0.6135.6115.0100.6090.6°75.5060.6045.6030.6010.5990.5990.6100.6160.610.0200.1 
170 co00.6145.6210.6220.6220.6210.6235.0265.6235. 0. 
171 I 0.6100.6075.6060.6045.6040.602s.0015.6000.6075.6060.6065.6110.6150.6155.6150.1 
172 e150.6155.6170.6170.o170.6150.6185.6215.6185. 0. 
173 I 0.6060.6035.6020.6015.6010.6000. 440.5975.5450.5940.59.,5.6025.6040.6100.6110.1 
174  6115.6125.6135.6155.6155.6145.6155.t150.6145. 0. 
175 I 0.6035.6000.5990.5985.5960.5975.0460.5950.5935.5940.5470.6000.60:10.0075.6060.1 
176 6090.6100.6115.6140.6140.6135.6135.6125.6110. 0. 
177 I 0.6010.5990. 0.5960.5950.5940. 0. 0. 0.5930.5430.6015.6050.6060.6070.1 
178 6075.6085.6105.6130.6130.0120.6105.5995.5990. 0. 
179 I 0.6000.5960. 0. 0.5940.5940. 0. 0. 0. 0. 0.5990.6025.6050.6055.1 
180 6065.6075.6100.6125.0125.6115.6100.6085.6075. 0. 
161 i 0.5975.5950. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.6040.1 
182 6055.6065.6100.6120.6115.6105.6080.6075.6060. 0. 
163 1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.1 
184 1 0.6055.6100.6105.6100.6080.6060. 0. 0. 0. 
td5 I 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. U. 0. 0.1 
186 I 0. 0.6090.6090.6080.6060. 0. 0. 0. 0. 1 
le7 1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.1 
188 I 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 1 
189 I 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.1 
190 I 0. U. 0. 0. 0. 0. 0. 0. 0. 0. 
191 I 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. U. 0. 0.1 
142 I 0. 0. 0. 0. 0. 0. U. 0. 0. 0. 
143 1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. U. 0. 0.1 
194 I 0. 0. 0. 0. 0. 0. O. 0. 0. 0. 1 

82 



	
	

		

			 							 				 

			 						 					 

			 						 					 

			 				 							 

				 				 						  

			 						 		 			 

				 			 				 			  

			 				 		 		 			  

				 							 			 

		 						 		 				  
	
	 	 				 				
	
	 				 				
			 		
	 			 					 				
	 			
	 		 			 				
	
	 		 			

						 	 		

6ROU0 III: ARRAY DATA 
ST0,3 4GE COEFFICIENT 

CAm0 LAYER 
NumuER (DimENSIONLESS) 

145 I -1.0 11 

GROUP III: ARRAY DATA 

CAr10 
NUMBER 

196 
197 
148 

1.0E-04 1 

STO.0AUE COEFFICIENT 
LAYER 2 

(DIMENSIONLESS) 

11 

199 0 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.1 
200 1. 1. 1. 1. 1. 0 
201 0 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.1 
202 1. 1. 1. 1. 1. 0 
203 0 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.1 
204 1. 1. 1. 1. 1. 0 
205 0 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.1 
206 1. 1. 1. 1. 1. 0 
207 0 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.1 
208 1. 1. 1. 1. 1. 0 
209 0 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.1 
210 1. 1. 1. 1. 1. 0 
211 0 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. i. 1. 1.1 
212 1. 1. 1. 1. 1. 0 
213 0 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.1 
214 1. 1. 1. 1. 1. 0 
215 0 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.1 
216 1. 1. 1. 1. 1. 0 
211 0 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.1 
218 I 1. 1. 1. 1. 1. 0 
219 I 0 1. 1. 1. 1. 1. 1.500.500.500.500.500. 1. 1. 1. 1. 1. 1. 1. 1. 
220 I 1. 1. 1. 1. 1. 0 
221 I 0500.500.500.500.500.500.500.500.500.500.500. 1. 1. 1. 1. 1. 1. 1. 1. 
222 1 1. 1. 1. 1. 0 0 
223 I 0 0500.500.500.500.500. 0 u 0 0500. 1. 1. 1. 1. 1. 1. 1. 1. 
224 I 1. 1. 1. 0 0 0 
225 I 0 0 0500.500.500. 0 0 u 0 0500.500.500.500.500. 1. i. 1. 1. 
226 1 1. 1. 0 0 0 0 
227 I 0 0 0 0 0 0 0 3 0 0 0500.500.500.500.500.500.0u.500.500. 
228 1500. 0 0 0 0 0 
e29 0 0 0 0 0 0 0 0 0 0 0 0 0500.500.500.500.60u. 0 0 
230 0 0 0 0 0 0 
231 
232 



			

	 			
	
	 			
	
	 			
	
	 			
	
	 			
	
	 			
	
	 			
	
	 			
	
	 			
	
	 			
	
	 			
	
	 			
	
	 			
	
	

GROUP III: ARRAY DATA 
STOwAuE. COEFFICIENT

CAKO LAYER 3 
yum6ER 10ImENSI0NLE55) 

233 1.0E-04 1 11 
234 
e35 

is236 0 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.1 
237 1. 1. 1. I. 1. 0 1 
238 0 1. 1. 1. 1. 1. 1• 1. 1• 1. 1• 1. 1. 1. 1. 1. 1. 1. 1. 1.1 
e39 1. 1. 1. 1. 1. 0 
24U 0 1. 1. 1. I. 1. 1• 1. i• 1. 1. 1. 1. 1. 1. I. 1. 1. I. 1.1 
241 1• 1. 1. 1. 1. 0 
242 0 1. 1. 1. 1. I. I. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. I. 1. 1.1 
243 I. 1. 1. 1. 1. 0 1 
244 0 1. 1. I. I. I. 1. 1. 1. 1. 1. 1. 1. 1. I. 1. 1. 1. 1. 1.1 
245 1. 1. 1. 1. 1. 0 
246 0 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. L. 1. 1.1 
247 1. 1. 1. I. 1. 0 1 
e48 0 1. 1. 1. 1. 1. 1• 1. 1. 1. 1. 1. 1. 1. I. 1. 1. 1. 1. 1.1 
249 1. 1. 1. I. I. 0 1 
250 0 1. 1. 1. 1. I. 1. 1. 1. I. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.1 
251 1. 1. 1. 1. 1. 0 
252 0 1. 1. 1. 1. I. 1. 1. 1. 1. 1. I. 1. 1. 1. 1. 1. 1. 1. 1.1 
253 1. 1. 1. 1. I. 0 1 
254 0 1. I. 1. I. 1. 1. 1. 1. 1.500.500. I. 1. 1. 1. 1. 1. 1. 1.1 
255 1. 1. 1. 1. 1. 0 1 
256 0 1. 1.500. 1. 1. 1. 0 0 0 0 0500. I. 1. 1. I. I. 1. 1.1 
257 I. 1. 1. 1. 1. 0 1 
258 0 0 0 0 0 0 0 0 0 0 0 0 1. 1. 1. 1. I. 1. 1. 1.1 
259 I. 1. 1. 1. 0 0 1 
260 0 0 0 0 0 0 0 0 0 0 0 0 1. 1. 1. 1. 1. I. 1. 1.1 
261 I. 1. 1. 0 0 0 1 
462 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 1.00.500.500.1 
263 1500.500. 0 0 0 0 1 
264 
e65 I 1 
266 I 1 
267 
268 
co9 I 1 

84 



			 				 				 			
	
	 				 			 				 		
	
	 		 		 			 						
	
	 					 			 					
	
	 					 								
	
	 		 					 						
	
	 						 				 			
	
			 		 			 			
	
	 					 	
	
	 		 					
			
	 		 						
	
	 			 			 		

	
	 		 		 						 		
	

	
	

		

GROUP III: ARRAY DATA 

cAk0 
NUMBER 

270 
271 
272 

1.0E-04 1 

STORAGE COEFFICIENT 
LAYER 4 

(DIMENSIONLESS) 

11 
1 
1 

273 0 I. I. 1. 1. I. I. 1. 1. 1. 1. 1. 1. 1. 1. I. 1. I. 1. 1.1 
274 I. I. 1. 1. 1. 0 1 
275 0 1. I. I. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. i. 1. 1.1 
476 I. I. 1. I. I. 0 1 
277 0 1. I. I. I. I. I. 1. 1. 1. 1. I. I. 1. I. I. 1. I. 1. 1.1 
278 I. 1. I. I. 1. 0 I 
279 0 1. I. I. 1. 1. 1. 1. 1. 1. 1. I. 1. 1. 1. 1. 1. 1. 1. 1.1 
280 I. I. I. I. I. 0 1 
281 0 I. 1. I. I. 1. 1. I. I. I. 1. I. 1. I. 1. 1. 1. I. 1. 1.1 
282 I. I. I. I. I. 0 1 
283 0 1. 1. I. I. I. 1. I. I. I. I. I. I. I. 1. 1. I. I. 1. 1.1 
294 1. I. 1. I. 1. 0 I 
285 0 1. I. I. 1. I. 1. 1. I. I. I. I. 1. I. I. I. I. 1. 1. 1.1 
486 I. I. I. I. 1. 0 
287 0 1. 1. 1. 1. 1. 1. 1. 1. 1.-10.-10.-10. I. I. 1. I. I. 1. 1.1 
288 I. I. I. 1. 1. 0 1 
289 0 I. 1.500. I. I. 1.500.500.500.-10.-10.-10. 1. 1. 1. 1. 1. 1. 1.1 
290 1. 1. 1. 1. 1. 0 
291 0 1. 1.500.500. 1. 1.500.500.500. 0 0-10.-10. 1. 1. 1. 1. 1. 1.1 
292 1. 1. 1. ' 1. 1. 0 
293 0 1. 1. 0500.500.500. 0 J 0 0 0 0-10.-10.-10.-10. i. 1. 1.1 
494 I. I. I. 1. 1. 0 1 
295 0 0 0 0 0 0 0 0 J 0 0 0500.500.500.500.500. I. 1. 1.1 
296 I. I. 1.500. 0 0 1 
297 u0000000u00 0500.500.500.S00.500.o0u.00. 1.1 
498 I. 1.500. 0 0 0 
299 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0500. 0 0 01 
300 0 0 0 0 0 0 
J01 
302 1 
303 1 
304 
305 1 
30o 

GROUP III: ARRAY DATA 
STORAGE COEFFICIENT 

CARL) LAYER 5 
4UmtlER (DIMENSIONLESS) 

407 I -1.0 11 



	

	
	

 

 

310 

315 

320 

325 

330 

335 

340 

GROUP III: ARRAY DATA 
T4ANSMISSIVITY 

CArED LAYER 1 
yUmeJER (FT /SEC) 

308 6.94E -0m 1 1 1 11 
309 1 

1 
311 1. 1. 1. 1. I. 1. 1. 1. 1. 1. 1. 1. 1. I. 1. 1. 1. 1. 1.1 
312 1. 1. 1. 1. I. 
313 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.1 
31* I. 1. I. 1. 1. 

1. 1. 1. 1. 1. I. I. I. 1. I. 1. I. 1. 1. 1. 1. 1. 1. 1.1 
316 1. I. 1. I. 1. 
317 1. 1. 1. 1. 1. 1. I. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 
318 1. 1. 1. 1. 1. 
319 1. 1. 1. I. I. 1. I. 1. 1. 1. 1. I. I. 1. 1. 1. L. 1. 1. 

1. I. 1. 1. 1. 
321 1. 1. 1. 1. I. 1. 1. 1. 1. I. 1. 1. 1. 1. 1. 1. I. I. 1. 
322 1. 1. 1. 1. 1. 
323 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. I. 1. 1. 1. 1. 1. 
324 1. 1. 1. 1. I. 

I. 1. 1. I. 1. 1. 1. 1. 1. 1. I. 1. 1. I. 1. 1. 1. 1. 1. 
326 1. 1. 1. 1. 1. 
327 I. I. 1. 1. 1. 1. I. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 
328 I. 1. 1. I. 1. 
329 I. 1. I. 1. 1. I. 1. i . I. I. I. I. 1. I. 1. 1. I. 1. 1. 

I. 1. 1. 1. 1. 
331 1. 1. 1. 1. 1. 1. 1. I. 1. I. 1. 1. I. 1. 1. 1. 1. 1. 1. 
332 1. I. 1. 1. 1. 
333 I. I. 1. 1. 1. 1. 1. 1. 1. I. 1. 1. I. I. 1. 1. 1. 1. I. 
334 1. 1. 1. 1. 

1. 1. 1. 1. I. 1. I. 1. 1. 1. 1. 1. 1. 1. 
33b I. 1. 1. 
337 I. I. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 
338 1. 1. 
339 1. I. I. I. 1. 1. ,. 1. 1. 

1. 
341 1. 1. 1. 1. i. 
342 
343 
344 
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GROUP III: ARRAY DATA 
Tr(ANSmISS/VITY 

C8►:D SAYE' 2 
'UMBER (FT /SEC) 

448 1.157E-05 1 1 1 i 1 
446 
347 I 1 
3.48 I 072.5 75. 75.78.881.383.887.591.396.3100.104.108.112.125.130.145.165.175.185.1 
349 195.195.190.190.190. 
450 I 70.71.372.573.8 75. 75.78.881.J87.593.8100.103.106.125.130.135.165.160.190.1 
451 200.220.225.225.225. 1 
352 I 067.568.868.868.868.8 70.72.5 75.81.387.592.597.5100.170.130.140.175.185.210.1 
453 1220.220.200.200.200. 1 
454 I 65. 65. 65. 65. 65. 65.67.568.671.3 75.81.387.592.5115.125.150.175.200.200.I 
355 c00.200.200.200.200. I 
356 I 062.5 50. 60. 60. 60.57.5 45. 50. 50. 50. 50. 65. 70.87.587.593.8 95.100.100.1 
.357 105.110.115.115.115. I 
358 I 60.57.556.353.8 50. 40. 40. 40. 45. 45. 50. 55. 55. 80. 65. 75. 3u. 85. 85.1 
359 1 85. 90.100.100.100. 1 
J60 I 57.553.851.3 50. 45.43.8 30. 30. 35. 40. 40. 45. 50. 55. 55. 60. 85. 70. 70.1 
361 170. 75. 80. 80. 90. 
462 I 55.51.3 50.43.841.337.5 28. 26. 28. 35. 40. 45. 50. 80. 60. 60. 85. 65. 65.1 
363 160. 60. 60. 60. 60. 1 
364 I 052.5 50.43.8 40.37.5 35. 28. 27.-27. 27. 36. 42. 50.56.357.5 60.52.662.562.51 
365 157.556.3 50. 50. 50. I 
366 I 0 50. 45.42.537.532.5 30.27.526.3 25. 25.33.8 40.42.8 80.52.5 55.52.552.5 50.1 
367 150.47.5 45. 45. 45. 1 
368 I 0 45.43.837.531.327.5 25. 25.18.612.512.5 25.31.337.543.8 50. 50. 50. 45.42.51 
369 140. 40. 40. 40.43.8 1 
370 043.8 40. 35.27.5 25.18.812.512.5 6.3 7.518.8 25.31.33e.537.537.537.537.5 35.1 
471 35.32.5 35.37.5 0 I 
472 0 037.531.3 25.12.5 6.3 0 U 0 012.518.8 25. 25. 25.27.5 30. 30. 30.1 
.173 25. 25. 30. 0 0 1 
374 0 0 027.512.5 6.3 0 0 0 0 0 6.312.517.51A.818.818.818.618.812.51 
475 112.518.8 
376 I 0 0 0 0 0 0 0 0 u 0 0 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.31 
317 1 6.3 0 U 0 0 1 
378 I 5.3 6.3 6.3 6.3 5.J 1 
379 I 1 
380 
J81 I 1 

https://6.312.517.51A.818.818.818.618.812.51
https://45.42.51
https://60.52.662.562.51


	
	

		 	 	
	
	
	
	
	

	

	

	
	
	
	
	
	
	

	

	
	
	 	

	

	
	
	
	
	
	
	

	

3ROuP III: ARRAY DATA 
TolANSm1SSIvITy 

CARD 
NumdER 

LAYER 3 
(FT /SEC) 

382 i 5.767E-06 
383 1 
384 I 

1 1 1 11 
1 
1 

385 I 072.5 75. 75.78.881.383.887.541.496.3100.104.108.112.119.125.131.138.150.1.60.1 
386 1169.263.263.263.263. 1 
387 I 70.71.372.573.8 75. 75.78.881.387.593.8100.103.106.112.119.125.131.134.150.1 
388 1254.63.263.263.263. 
389 I 067.568.868.868.868.8 70.72.5 7b.81.387.592.597.5100.103.110.112.125.131.144., 
390 1243.263.263.263.263. 
.391 1 65. t5. 65. 65. 65. 65.67.568.871.3 75.81.387.592.597.5100.106.112.125.197.1 
392 1207.225.243.243.243. 
393 I 062.5 60. 60. 60. 60.57.557.562.562.567.572.5 75.81.387.58-7.543.8106.112.160.1 
394 1179.188.207.207.207. 1 
395 1 0 60.57.556.353.8 50. 50. 50. 5:).56.3 60.62.568.468.472.5 75.31.367.5141.150.1 
396 1150.168.168.168.168. 1 
397 I 057.553.851.3 50. 45.43.843.843.847.552.556.362.5 65.68.864.872.5 75.117.123.1 
398 1132.132.132.132.132. 1 
399 1 0 55.51.3 50.43.841.337.537.537.637.5 45. 50.56.357.56R.562.567.5104.105.136., 
400 1L10.110.1o4.104. 95. 
401 I 052.5 50.43.8 40.37.5 35.32.531.331.337.543.8 50.52.550,.357.5 50. 45. 95. 95.1 
402 1 87. d7. 75. 75. 75. 
403 I 0 50. 45.42.537.532.5 30.27.526.3 25. 25.33.8 40.43.8 50.52.5 83. 8U. 80. 45.1 
404 1 75. 75. 75. 75. 75. 1 
405 I 0 45.43.837.531.327.5 25. 31.337.543.8 50. 75. 75. 68. 6'5.1 
4ub i 60. 60. tO. 60. 60. 
407 I 25.31.332.5 57. 57. 57. 57. 57.1 
408 1 53. 50. 53. 57. 
404 i 18.8 25. 38. 38. 40. 45. 45. 45.I 
410 I 34. 38. 45. 1 
411 I 29. 2-0. 29. 29.1 
412 i 29. 29. 1 
413 I 1 
411, 1 1 
*15 I 1 
416 1 
417 1 1 
418 1 
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GROUP III: Aw9AY DATA 
TRAN5m155IvITY 

CARO LAYER 4 
NUMBER tFT /SEC) 

419 1.157E-05 1 1 1 11 
*20 
421 
422 I 072.5 75. 75.78.881.383.887.591.3 90. 90. 95. 95.125.135.140.150.150.165.170.1 
423 1175.175.175.175.175. 
424 I 70.71.372.573.8 75. 75.78.881.3 80. 85. 90.105.125.135.150.165.175.175.175.1 
425 175.175.175.175.175. 1 
426 I 68. 69. 69. 69. 69. 70. 73. 75. 75. 80. 80. 85. 90.110.120.150.155.160.165.1 
427 165.175.175.175.175. 1 
428 1 65. 65. 65. 65. 65. 65.67.568.b71.3 75.81.387.592. 90.110.115.120.125.130.1 
429 1140.150.162.162.162. 1 
430 I b2.5 60. 60. 60. 60.57.557.5 70.140.150.160.165.180.185.175.188.10().112.112.1 
431 119.125.138.138.138. 1 
432 I 60.57.556.353.8 50. 50. 50. 50.113.130.135.15b.158.165.170.163.87.593.b100.1 
433 100.112.112.112.112. 1 
434 I 57.553.851.3 30. 45.43.843.843.0 95.120.133.145.150.158.138.145. 75.77.581.31 
435 07.587.5b7.587.587.5 1 
436 I 55.51.3 50.43.841.337.537.537.5 75.150.150.150.115.1e5.125.135.68.6 70.71.31 
437 72.572.568.868.862.5 1 
438 I 52.5 50.43.8 40.37.5 35.32.531.3 65.150.150.150.105.113.115.120.62.562.562.51 
439 157.556.3 50. 50. 50. 1 
440 1 0 50. 45.42.537.532.5 30.27.526.3 25. 40.43.b 50.52.5 55.52.552.5 50.1 
441 150.47.5 45. 45. 45. 1 
442 0 45.43.8 31.327.5 25. 37.543.8 50. 50. 5u. 45.42.51 
443 40. 40. 40. 40.43.8 1 
444 25.31.33?.537.537.517.537.5 35.1 
445 35.32.5 35.37.5 0 
446 18.8 25. 25. 25.27.5 3. 30. 30.1 
447 25. 25. 30. 0 0 1 
448 16.8 1 
449 1 
450 1 
451 1 
452 1 
453 1 
454 1 
455 



	

		

					 				 						
	
						 		 							
	
				 				 						 	
	
					 		 			 				 	
	
	 							 			 			 	
	
	 		 			 				 		 		 	
		

		 					
			 	

				 		
		
	 	

		

 

GROUP III: ARRAY DATA 
T9ANSmISSIvITY 

CAm0 
NUmdE9 

456 
.57 
458 

1.39E-7 

LAYER 5 
(FT /SEC) 

1 1 1 It 

459 .92 .92 .92 .92 .92 .92 .92 .92 .92 .92 .92 .92 .92 .92 .92 .12 1. 1. 1.1 
*60 1. 1. 1. 1. 1. 
461 .75 .75 .75 .75 .75 .75 .75 .72 .75 .75 .75 .75 .75 .75 .75 .42 .42 1. 1.i 
462 1. 1. 1. 1. 1. 
463 .58 .58 .56 .58 .58 .58 .5a .So .58 .58 .58 .58 .75 .75 .75 .75 .75 .92 .921 
464 1. 1. 1. 1. 1. 
465 .58 .58 .58 .58 .58 .56 .58 .56 .58 .58 .58 .38 .58 .58 .75 .75 .ti .75 .751 
466 .92 .92 .92 1. 1. 
467 .42 .42 .42 .42 .42 .42 .42 .4 .42 .42 .42 .42 .36 .58 .58 .56 .36 .56 .751 
48m .75 .75 .92 .92 .92 
469 I .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .42 .42 .42 .42 .58 .56 .58 .3oI 
470 I .58 .58 .75 .75 .75 
.71 I .083.083.083.083.083.083.083.06J.083.083.083 .25 .25 .42 .42 .42 .42 .42 .421 
*72 I .42 .58 .58 .58 .58 I 
473 I .083.083.042.083.083.063.042.044.042.042.083.063 .25 .25 .25 .25 .o5 .25 .421 
474 I .42 .42 .42 .42 .42 1 
475 I .042.042 .0%2.042.042 .042.042.042.083.083.083.083.063.063 .271 
476 I .25 .25 .25 .25 .25 1 
477 i .042.042 .042.042 .083.083.063.0o3.083.0831 
478 .083.083.083.083.083 
474 I .042.042 .042.042.0421 
460 1 .042.042.042.042.042 
481 I .042.042.1421 
"2 "42.042.042 
*83 .0421 
444 1.042.042 1 
485 I 1 
466 
487 
488 
489 
490 
491 
492 

90 



	

	

		 							 			 				
			
						 										
			
					 				 			 				
		 	
		 									 					
			
						 			 			 				
			
		 				 				 			 			
			
		 					 		 							
			
						 				 						
			
		 		 									
		
	

	
	
		

	 	

	 	
	
 
	
	 	
	

	

GROUP III: APPAY DATA 

CARD 
NumpER 

*93 
4.9* 
406 

I *.E-1* 

TK 
L4YE9 1 
(1/SEC) 

1 11 
1 

496 I 1. 1. 1. 1. 1 • 1. 1. 1. I. 1. I. I. I • 1. I. 1. 1• I. 1.1 
497 I I. 1. 1. I. I. 
498 I I. 1. I. I. I. I. I. I. 1. I. 1. I. I. I. I. 1. I. 1. 1.1 
*99 I 1., 1. 1. 1. 1. 1 
500 I 1. I. 1. I. 1. 1. I. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.1 
501 I 1. 1. 1. 1. 1. 1 
502 I I. 1. I. 1. 1. I. 1. 1. 1. I. I. 1. I. I. I. I. I. I. 1.1 
503 1 1. 1. 1. 1. 1. 1 
504 I 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.1 
505 I 1. 1. 1. 1. 1. 
506 I 1. 1. 1. 1. 1. 1. 1. 1. 1. 1• 1. 1. 1. 1. 1. 1. i • 1e 1.1 
507 I 1. 1. 1. 1. 1. 
508 I 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.1 
509 I 1. 1. 1. 1. 1. 
510 1 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. i. 1. 1.1 
511 I 1. 1. 1. 1. 1. 
512 I 1. 1. 1. 1. 1. 1.500050005000 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.1 
613 1. I. I. I. I. 1 
514 1.50005000 1. 1.500050005000500050005000500050005000500050005000500050001 
515 50005000500050005000 
516 I 1.5000500050005000500050005000500010001000100010001000500050005000500050001 
517 150005000500050005000 
518 I 1. 1.50005000500050005000500)500010001000100010001000100010005000500050001 
519 5000500050005000 
520 I 50005000500050005000 100010001000100010001000100050005000f 
521 500050005000 
522 I 100010001000 1000100010001000100010001000100010001 
523 110001000 
524 1000100010001000100010001000100010001 
,e5 11000 
526 10001000100010001000 I 
527 1 
n28 
m29 1 



530 

535 

540 

545 

550 

555 

560 

565 

GROUP III: ARRAY DATA 
I< 

CARD LAYER 2 
yumcsE.i (1/SEC) 

2.78E-12 1 11 
531 0 0 0 0 0 0 0 0 U 0 3 0 0 0 0 0 0 J 0 01 

532 0 0 0 0 0 0 1 

533 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 

534 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 11 

536 1 1 1 1 1 

537 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L 1 11 

538 1 1 1 1 1 1 

539 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 

1 1 1 1 1 
S41 1 1 1 1 1 1 1 1 1 100 100 100 100 100 1 1 1 1 11 

542 1 1 1 1 1 0 1 

543 1 1 1 1 1 1 1 1 1 10 10 100 100 100 1 1 1 1 11 
744 1 1 1 1 1 0 I 

1 1 1 1 1 1 1 1 1 10 10 10 10 10 1 1 1 1 11 
546 1 1 1 1 1 I 
747 1 1 1 1 1 1 1 1 1 10 10 10 10 10 1 1 1 1 11 
548 1 1 1 1 1 1 
549 1 1 1 1 1 1 1 1 1 10 10 10 10 10 1 1 1 1 11 

1 1 1 1 1 I 
551 1 1 1 1 1 1 1 1 1 100 100 100 100 100 1 1 1 1 11 
552 1 1 1 1 1 I 
553 1 1 1 1 1 1 1 1 1 1 1 1 1 11 
554 1 1 1 1 1 I 

1 1 1 1 1 1 1 11 
556 1 1 1 1 I 
557 1 1 1 1 1 1 1 11 
558 1 1 1 I 
559 1 1 1 11 

1 1 1 
561 0 0 0 0 0 0 0 0 J 0 0 0 0 0 0 0 0 0 0 UI 
662 0 0 0 0 0 0 1 
563 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u 0 01 
704 0 0 0 0 0 0 1 

666 1 

92 



 

 

GROUP III: ARRAY DATA 
TK 

CA1 0 LAYER 3 
NUMBER c1/SEC) 

,67 1 3.47E-12 1 11 
568 I 1 
569 i 1 
570 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 
D71 I 1 1 1 1 1 I 
572 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 
573 1 1 1 1 1 1 1 
574 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 
575 I 1 1 1 1 1 1 
576 I 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 11 
577 1 1 1 1 1 1 0 1 
678 I 1 1 1 1 1 1 1 1 1 100 100 100 100 100 1 1 1 1 11 
579 I 1 1 1 1 1 0 1 
580 I 1 1 1 1 1 1 1 1 1 100 100 100 100 100 1 1 1 1 11 
581 I 1 1 1 1 1 0 1 
5o2 I 1 1 1 1 1 1 1 1 1 100 100 100 100 100 1 1 1 1 11 
583 I 1 1 1 1 1 0 1 
584 I 1 1 1 1 1 1 1 1 1 100 100 100 100 100 1 1 1 1 11 
685 I 1 1 1 1 1 0 i 
586 I 1 1 1 1 1 1 1 1 1 100 100 100 100 100 1 1 1 1 11 
587 I 1 1 1 1 1 0 1 
508 I 1 1 1 1 1 1 1 1 1 100 100 100 1 1 1 1 11 
589 I 1 1 1 1 1 0 1 
D90 I 1 1 1 1 1 1 1 1 1 1 1 11 
591 I 1 1 1 1 1 0 1 
592 1 1 1 1 1 1 1 1 11 
593 I 1 1 1 1 1 
594 I 1 1 1 1 1 1 1 11 
595 I 1 1 1 1 
596 I 1 I 
597 I 1 
54.i I 1 
599 I 1 
000 I 1 
601 I 1 
002 I 1 
,03 I 1 



	
	

	 		

	
					 	
	
					
	
						 	
	
	 	
	

	

	

	

	 	 	

	 	 	

	 	

	
	
	

	

	
	
	
	
	

GROUP III: ARRAY DATA 
Tv( 

CARO LAYER 4 
NUMOER (1/SEC) 

004 2.0E-13 1 it 
005 
606 
607 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 11. 11. 11. 11. 11. 11. 11. 11. 1. 1. 1.i 
608 1. 1. 1. 1. 1. 1 
009 1.351.351.351.351.351.351.351.36315.315.315.315.315.315.315.110. 1.1 1. 1.1 
610 1. 1. 1. 1. 1. 
611 '1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 17. 17. 17. 17.13.513.513.513.51.35 1.1 1.11 
612 1. 1. 1. 1. 1. 1. 1 
o13 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 17.170.170.170.170.170.13.513.51.461.351.35, 
614 1.1 1.1 1.1 1. 1. 1 
615 I 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 24.240.240.240. 1.7 1.7 1.7 1.7 1.7 1.71.351 
016 11.351.35 1.1 1.1 1.1 
017 I 4. 4. 4, 4. 40 44, 441, 4. 4. 4e 4. 2.4 2.4 2.4 2.4 1.7 1.7170.170.1 
618 170.170.145.135.135. 
019 1 12. 12. 12. 12. 12. 12. 12. 12.120.1200 12. 4. 4. 2.4 2.4 2.4 2.4240.240.1 
020 240.170.170.170.170. 
021 I 12. 12.3850 12. 12. 12.3850385038.538.5 12. 12. 4. 4. 4. 4. 4.400.240.1 
022 440.240.240.240.240. 
623 I 36.5365. 385038503850 38.538.536.5 12. 12. 12. 12.12u.400.400.1 
024 400.400.400.400.400. 
025 I 38.5385. 38503850 12. 12. 12.120.120.120.1 
o26 1120.120.120. 12. 12. 
o27 1 38.5385. 3650700070001 
028 17000700070003850385. 
029 3650385038501 
630 1385038503850 1 
o31 38501 
032 38503850 
o33 
034 I 
635 
036 I 
037 I 
639 1 
o39 1 
040 I 

https://11.351.35
https://17.170.170.170.170.170.13.513.51.461.351.35
https://17.13.513.513.513.51.35


			
		

			 			
				 	

	
	

						

			
		 	

GROUP III: ARRAY DATA 
CAP O GRID SPACING IN THF X DIRECTION 
Aim0ER (FT) 

041 I 5280 1 11 
642 I .75 .75 .75 .5 .5 .5 .3 .5 .5 .5 .375 .375 .25 .25 .25 .251 
043 I .375 ..375 .5 .5 .5 .5 .5 .5 .75 .75 1 

GROUP ARRAY DATA 
CARD GRID SPACING IN THE Y DIRECTION 

NUMBER (FT) 

644 I 
645 I 
640 I 

.77 

.25 

5280 
.75 
.25 

.5 
1 

.5 .5 .5 .5 .375 .375 .25 .25 .25 .25 .25 .25 
11 

.251 

GROUP III: ARRAY DATA 
CARD GRID SPACING IN THE Z DIRECTION 

NUmdER (FT) 

047 1 5280 1 11 
o4d I .19 .019 .019 .019.0019 

CARO GROUP III: ARRAY DATA 
Num5EQ RIVER NAMES 

04.4 ME CREEK 
o50 OuITCHIPAH CREEK 
b51 CrIRISTIANSEN WASH 
052 MILLER CANYON 
o53 MUDDY CREEK 

95 



	

		

GROUP III: ARRAY DATA 
CAmO RIVER NODE LOCATIONS 

NUMBER LAYER I 

054 I 

GROUP iII: ARRAY DATA 
CARD RIVER NUDE LOCATIONS 

NUMBER 
LAYER 

655 
056 
657 
058 
b59 
660 
661 
662 
063 
064 
665 
666 
667 2 
668 1 2 
569 1 
570 1 
671 4 55 
672 4 
o73 
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GROUP 1II: ARRAY DATA 
CARO RIVER NODE LOCATIONS 

NUMBER LAYER 3 

o74 1 1 1 
075 
076 
o77 
o7d 
079 
bd0 
od1 
bd2 
683 
b84 
b85 23 
odb 1 3 
bd7 
b88 
b89 4 55 
640 
691 
b92 

GROUP III: ARRAY DATA 
CARO RIVER Nl,DE LOCATIONS 

NumdER LAYER 

(343 1 1 1 
644 
b95 
645 
647 
o9d 
b99 
700 
701 
702 
703 1 
704 1 
105 333 
706 5 
707 
708 
709 
710 
711 
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3iOUP ARRAY DATA 

CAPO R:riim NODE LOCATIONS 

NU,"dE4 LAYER 5 

712 1 11 

GROUP III: ARRAY DATA 
CAmg RIvER READ 
NUMBER (FT) 

713 1 1 1 11 
714 1m87058905m50587058505470541059305,-06u5d8054305920597059co0546059805970500560201 
715 16040603060606010 

GROUP III: AP0AY DATA 
CARD RIVER 3OTTOM 

NUMBER (FT) 

716 1 1 11 
717 18865588558455865584559655905592559dd58755q255915596559d55R5559755465544Q6000(3015i 
/1/_3 100356025s:10558005 

GROUP III: ARRAY DATA 

CARD RIvtm COEFFICIENTS 
NUMBER 

/1R 1 1.0E-8 1 11 
720 1 1.005 1.001.001 1.001.001 1 1 1 .01 1 1 1 1 10 10 1 I 1 
721 1 1 1 10 1 1 

CAKO wmAX 
NUMBER MAXIMUM ITERATION PARAMETER 

722 I 0.99863 

98 



	

 
 
 

 

 

 
 
 

 

 

 

  

 
 

 

725 

730 

735 

740 

745 

750 

755 

760 

765 

770 

.

CAHO 
1Um8E4 GROUP IV: PARAMETERS THAT CHANGE WITH THE .UM.)ING PERIOD 

123 1 134 5475 15 1 o7bo 
724 2 4 22 -.170 

2 2 2 .0794U 
726 2 2 3 •01'.23 
727 2 2 4 .03939 
728 2 2 5 .03869 
729 2 2 o .u2993 

2 2 7 .02792 
731 2 2 
732 e 2 98 .°0091(g;
733 2 2 
734 2 2 101 .:)008n83 

2 2 12 -.02757 
736 2 2 13 .02045 
737 2 2 14 -.007356 
738 2 2 15 
739 2 2 16 =24 

2 2 17 .03993 
741 2 2 18 .04362 
742 2 2 19 .04346 
743 2 2 20 .04337 
744 2 2 21 

2 2 .2; 0•41:301; 
746 2 2 23 .04613 
747 2 2 24 .09939 
/48 2 2 25 .2616 
744 3 2 2 .034.10 

3 2 3 
751 3 2 4 .0° 11:41 
752 3 2 5 .u1701 
753 3 2 6 .01249 
154 3 2 7 .01252 

3 2 
756 3 89 .02 .00= 
757 3 2 10 .001256 
75d 3 2 11 .004611 
/59 3 2 12 -.007951 

3 2 13 .006046 
761 3 2 14 -.301914 
762 3 2 15 .03I05 
763 3 2 lb .006772 
64 3 2 17 .0 7 

3 2 18 .02399 
766 3 2 19 .01846 
767 3 2 20 .01576 
76d 3 2 21 .03957 
769 3 2 22 .02789 

3 2 23 .01999 
771 3 2 24 .06648 
772 3 2 25 

2 2 8 2773 4 ..0:546 

99 



	 				

	
	

	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	

	

	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

cAHO 
NuH8E; &HOW) Tv: PANAmETERS THAT ..:RANGE 4ITH THE KimPING °ERIO0 (coNr) 

774 . 2 3 .J4381 
775 4 2 4 .03410 
776 4 2 5 :02705 
177 4 2 6 .01d20 
778 4 2 7 .04177 
779 4 2 d -.0005653 
780 . 2 9 .J1644 
781 4 2 10 -.u02766 
732 4 2 11 .01007 
783 4 2 12 -.02560 
784 4 2 13 .04816 
785 4 2 14 .001285 
700 4 2 15 .1109 
787 4 2 16 .01052 
7d8 4 2 17 .09713 
789 4 2 18 .08675 
790 4 2 19 .06301 
791 4 2 20 .35244 
792 4 2 21 .08675 
793 4 2 22 .J7091 
794 4 2 23 .03919 
795 4 2 24 .09563 
796 
797 
798 

4 

4 
4 

2 
3 
3 

25 
2 

25 

.1819 
-.J03502 
.u7032 

799 4 4 2 .02889 
d00 
d01 

2 
2 

3 
3 

2 
25 

.01754 

.02919 
d02 2 , 2 .01908 
cU3 2 4 25 .04503 
004 2 5 2 .02456 
d05 2 5 25 -.6956 
d06 2 6 2 .01745 
107 2 6 25 .02448 
808 
d09 

2 
2 

7 
7 

2 
25 

.01099 
-.05254 

110 2 8 2 .01872 
611 2 8 25 
d12 
d13 

2 
2 

9 
9 

:-.0.0)51;7(1 
25 -.01573 

d14 2 10 2 -.001617 
d15 2 10 25 -.004283 
810 2 11 2 .J07601 
d17 2 11 25 -.002107 
818 2 12 2 .007668 
819 2 12 25 -.01525 
d20 2 13 2 -.01570 
021 3 3 2 .003731 
d27 3 3 25 .02919 
823 3 4 2 .01202 
d24 3 4 25 .01491 

100 



	
CARO 

4umdER GROUP IV: PARAMETERS THAT CHANGE wITH THE MumPING PFRIO0 

825 3 5 2 .01194 
826 3 5 25 -.02367 
027 3 6 2 .J1240 
828 3 6 25 .002867 
d29 3 7 2 .005439 
d30 3 7 25 -.05260 
d31 3 8 2 .009857 
832 3 a 25 -.009058 
833 3 9 2 .001480 
834 3 9 25 -.008252 
835 3 10 2 .U02458 
836 3 10 25 -.007987 
d37 3 11 2 .001561 
d38 3 11 25 .0003354 
834 3 12 2 -.01442 
d40 3 12 25 -.32215 
641 4 4 25 .01988 
842 4 5 2 .02395 
d43 4 5 25 -.004634 
844 4 6 2 .u3626 
845 4 6 25 -.01960 
846 4 7 2 .008671 
847 4 7 25 -.04043 
1,48 4 8 2 .03224 
849 4 8 25 .02204 
d50 4 9 2 .007451 
851 4 9 25 .05113 
d52 4 10 2 .02692 
d53 4 10 25 .06967 
854 ,.. 11 2 .01404 
855 4 11 25 
d5o 4 12 2 -.0017:3 
057 4 12 25 -.003689 

U.S. GOVERNMENT PRINTING OFFICE: 1980-777-825/112 Region No. 8 
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