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Executive Summary

1.0 EXECUTIVE SUMMARY

A digital computer ground water model has been assembled
that can predict waﬁer-level declines and water inflow rates for
the proposed Crandon Mine of Exxon Minerals Company. AThis ﬁodel
ijs a finite-difference formulation consisting of two submodels
inﬁluding a three-dimensional (B-D) orebody model linked to a
gwo-dimensional (2-D) flow model of the overlying glacial
overburden aquiferf |

The model was assembled and calibrated from pumping test

‘data gathered from orebody and overburden test wells. The

database has been updated from the previous study by Thomas A.
Prickett & Associates (8) to include improved and more complete
data from Exxon Minerals, Galder Associates (3), and D’Appoloria
(2).

After calibration the mine model was used to predict mine
water inflow rates and resulting effects on the overlying glacial
overburden aquifer. The resuits of the predictive rums performed
are an expected steady—statebunmitigated mine inflow of
approximately O.1i80 M3/SEC (1870 GPM) causing measurable (1 M or
3.3 Feet) overburden aduifer water-level declines to distances of
up to 1829 M (1.14 miles) south of the orebody and up to 1219 M
(0.76 miles) to the northwest and northeast; Drawdown effects to
the north are reduced considerably, to a radial limit of
approximately 610 M (0.38 miles) due to localized areas of 1low

permeability in the glacial overburcden deposits.

THOMAS A. PRICKETT & ASSOCS. Page 1



Executive Summary

An additional mo&el simulation indicated that methods
involving permeability reduction (to K=1.0 X 10~° CM/SEC) by
subcrop grouting of high inflow target areas in the glacial
o#erburden materials above the orebody, as proposed by Klohn
Leonoff (4), are ineffective in'feducing mihe inflow. As a
‘result, wé;er level declines in the overburden glacial aquifér
w§uld be essentially the same as those indicated for the
unmitigated mine inflow:

An alternative mine water inflow control scheme was
~simulated in which the highly permeable Siliceous Gossans at the
eastern extremity-of the orebody, as well as the central high
inflbw target areas, were grouted at tbe subcrop to a resultant
permeability of K=2.4 X 10"® CM/SEC. The resultant steady-state
inflow to the mine for this simulation was estimated to be about
0.105 M3/SEC (1664 GPM). This insensitivity to inflow reduction
fﬁr the simulated g%outing schemes is caused by the large area of
moderately permeable bedrock and the thickness of saturated
overlying sands to the southwest of the simulated grouting target
areas.

From the available data it appears that overburden aquifer
mine inflow comes priﬁarily from the materials south of the mine
area. As a result future studies on mine inflow reduction or
grouné water interrelation schemes should be focused on these

southern areas where inflow potential is greatest.

THOMAS A. PRICKETT & ASSOCS. Page 2



Introduction

2.0 INTRODUCTION

Exxon Minerals Company retained Thomas A. Prickett and
Associates to perfofm several tasks relating to the mine inflow
assessment for the proposed Crandon Project. This study is aimed

at providing Exxon with a better understanding of the mine

inflows that might occur at the Crandon site and the feasibility

6f techniques which might be employed to control the mine inflow.
The objectivés of this study are:

1) Update the model developed from the previous mine inflow

"study (8) to include updated site geohydrologic data.

2) Evaluatelmine inflow model parameter sensitivities.

3) Predict thé inflow potential of ground water to the mine.

4) Simulate the infloﬁ for proposed mine water control
plans.

The remainder -of this report is sub-divided into sections
which describe the mine inflow model and its database (including
pumping test results and caiibration methodology), mine inflow
simulation both for unmitigated and controlled mine water inflow
scenarios, sensitivity analyses, and conclusions.

While this report is meant to stand alone, the reader will
find it helpful to refer to the previous mine water inflow report

by Thomas A. Prickett and Associates (8) for background

information.

THOMAS A. PRICKETT & ASSOC S. Page 3



Database Description

3.0 MINE INFLOW MODEL
3.1 CRANDON MODEL DATABASE

3.1.1 Summary

A major portion of the study involved the generation of a
database for the modeling effort. Several maps were digitized in
creating the database. These maps included the Golder
pﬁtentiopetric surface (3) (used as the initial condition for the
2-D ground water model heads), D’Appolonia (2) supplied 2-D
aquifer saturated thickness maps and aquifer bottom elevation
maps, as well as relative permeability.and relative resistance
maps for the subcrop and orebody supplied by Exxon. Exxon also
supplied maps and tabular data which were based on more detailed
examination of borehole data in the mine area to better define
the pre-mining potentiometric surface <conceptual overburden
aquifer bottom (essentially impermeable), and the conceptual
saturated Qverburgen thickness. All these data were supplied at
different scales and encompassed varying size areas. Computer
soféware was develoéed to merge all the various datasets into
data files which could be utilized by the mine inflow model.

All parameters and boundaries for the 2-D overburden aquifer
model were set to be as consistent as possible with those used in
the D‘Appolonia study (2}. An exception to this was the

application of overburden aquifer storage coefficients as

THEOMAS A. PRICKETT & ASSOTCS. Page &
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Database Description

described in the model parameters section of this report.

The databasé can be subdivided into two parts; one part
representing thé database assembled for the overburden aquifer
which is an horizontal 2-D submodel; the other part being the
submodel database describing the 3-D flow in the orebody. The

combination of these two submodels and their respective databases

"form the composite model referred to as the mine inflow model in

this study.
Hydraulic parameters for the 3-D orebody flow nodél were

established during the calibration phase of this study and thus

"are not considered in the database section of this report.

Boundary conditibns and heterogeneities for the orebody model in
the form of plan and cross-sectional maps are, however,

considered here as part of the database.

3.1.2 Database Error Checking and Quality Control

Inevitably, when data maps consisting of varying scales and
areal extent are digitized and merged to form a single data file
which represents a pertinent program variable (e.g., saturated
thickness)‘mistakes and errors can occur. These errors if not
dgtected result in modgling errors. Realizing this, measures were
taken to minimize this form of modeling error during the data
digitization and collation period.

Data checking was performed by computer contouring and 3-D

graphics of the various digitized data to spot outliers in the

data base, which were subéequently corrected by examination of
the original maps. This procedure was repeated until the
T HOMAS A. PRICKETT & A S SOCS. Page 5



Database Description

computer generated contour maps of the digitized data reproduced
the contours from the original maps. Logic discrepancies, such as
the pokentiometric surface being below the bottom of the
oﬁerburden aquifer or the difference between the potentiometric
surface and the overburden aquifer bottom being less than the
‘sapurated'thickness, were detected by computer analysis and
iudgement decisions made to correct these discrepancies. Due to
the time and effort put forth in generating and verifying the
database for this study, it is presently considered as "State of
tﬁe Art" for modeling the Crandon Project hydrologic regime.
Obviously, data goes through an evolution, as has occured at the
Crandon site. However, it is felt that this evolution i
starting to exhibit a diminishing raté of modeling return and
that a good database now exists for the modeling portrayal of the

Crandon Project hydrologic impacts using the present mine inflow

model formulation.

3.1.3 Finite Difference Model Regions and Grids

3.1.3.1 Summary

Two basic grid network descriptions are necessary for the

miﬁe inflow model. A variable grid network for the overburden
aquifér submodel~-with higﬁer node densities in the mine
area is required, along with a 3-D node network to
describe the orebody flow'submodel. These.two networks are
synchronized Sucﬁ‘that the bverburden aquifer flow submodel
THOMAS A. PRICKETT & ASSOCS. Page 6



Database Description

grids coincide in plan'view with the orebody grid. This results

in a straightforward connection of the two submodels to form the

total mine inflow model.

3.1.3.2 Overburden Aquifer Submodel Region and Grid Network

Figufe 3,1 illustrates the grid network adopted in modeling
the overburdeh aquifer. This region Wwas selected to coincide as
closely as possible with D’Appolonia’s (2) extermal boundary
conditions (see Figure 3.2). The term "closely" portrays the
fealiza;ion that this study utilized a finite difference
numerical mddeling method in contrast to D’Appolonia‘’s finite
element methods. The sensitivity'of the model to these small
changes of the location of the externai boundaries is negligible
as evidenced essentially by the coincidence of the impacted
region predicted by the two models (2) (see Figure 4.3).

The overburden.aquifer submodel region is completely defined
by constant head (Von Neuman? boundary conditioms as illustrated
by Figure 3.2. These incluée Swamp Creek to the North, Hemlock
Creek to the Norpheast, Rolling Sione Lake and its tributaries to
the West, Pickerel Lake to the South and a chain of 1lakes
c0n;isting of Crane, St. Johns, and Walsh to the East-Southeast.

Figure 3.1 and 3.2 also shows the variable grid wused 1in
the ‘overburden aquifer fléw model. Notice the fine network
definition provided directly over the orebody. A general rule
that ; grid interval in any horizontal direction (I or J) could
not- increase (Qf decrease) by more than a factor of two

was applied to minimize modeling inaccuracies due to large

THOMAS A. PRICEKETT & A SSOCS. Page 7
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Databas~ Description

changes in the variabie gridding. Grid spacings were selected
such that finer detail occured above the orebody to facilitate
the connection of the two and 3-D flow models. The grid
iﬁtervals ranged from 100M (328.1 feet) for the mcdel interior to
328.1M (1000 feet) at the model exfremities. This allowed for
.higher reéolution near the orebody to better madel the highiy

heterogeneous boundary conditions existing at the mline subcrop.

3.1.3.3 Orebody Submodel Region and Grid Network

Figure 3.3 illustrates the orebody model domain and Figure
3.4 its link with the overburden aquifer model region. The
orébddy model region was selected t§ incorporate the deposits and
mining plans as supplied by Exxon.

Figure 3.3 illustrates the node network selccted for the
orebody flow model. The grid intervals in plan wexws 100 M (328.1
feét) square. This.grid interval was selected as appropriate for
modeling and consistent with.the relative permeability and mine
plan maps available from Exxon. The cross-section view grid
intervals were 100 M by a variable  thickness defined by
the proposed mine level elevations. The network consisted of
11 levels (or layers) including a resistive subcrop layer, 'a
typical 1layer between the subcrop and the 95 M level, and
several other mine levels to enable modeling of the mine plan
and allow for easy input of relative permeability inférmaﬁion
supplied by Exxon. Note that the vertical gria interval for

the-three dimensional orebody model is made variable to aid in

THOMAS A. PRICKETT & ASSO0CS. Page 10
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Database Description

the data input phase of the modeling effort since maps in plan
were supplied at varying vertical intervals. Figure 3.4 shows the

East and North coordinates which define the orebody node

‘network in plan. The overburden aquifer flow model nodes were

coincidental with this network in the mine area.
Use of the resistive layer concept was found to - be

necessary due to observed interactions of the overburden

aquifer and orebody during pumping tests. This particular model

layer was the focus of extensive calibration effort during this

.study. Figure 3.5 illustrates the characterization of the

resistive layer as>supplied by Exxon and the method for its use

in ‘this study.

3.1.3.4 Grid Network Connection

The two submodel grid networks (overburden and orebody) were
coincidental in the localized mine region (see TFigure 3.4).
Modeling.connection.was performed by superimposing the variable

gridding of the overburden aquifer to match the first layer nodes

for the qrebody model.

'B;LA Boundary Conditions

3.1.4.1 Summary

The external boundary conditions for the overburden aquifer
have previously been described in defining the submodel region
(refer to section 3.1.3.2). The orebody submodel external and

internal boundary conditions as well as the overburden aquifer

THOMAS A. PRICEKETT & A S S 0C S. Page 13
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Database Description

submodel internal boundary conditions will be defined in this

section.

-3.L4.2 Overburden Aquifer Internal Boundaries

Only two internal boundary conditions vere preéent in the

pverburdén aquifer model. These included the small constant ﬁead

'boundary condition of the tributaries to the Northeast of Rolling

Stone Lake'(Z) and the orebody flow boundary (see Figure 3.2).
No overburden aquifer pumpage modeling was required for this

study..

3.1.4.3 Orebody External Boundaries

The orebody external boundaries are considered no-flow
boundaries and are defined for all faces of the rectangular cube
which constitutes the orebody flow domain except the upper face.
The upper face is represented by a constant head external
boundary condition defined by the overlying overburden aquifer

heads.

3.1.4.4 Orebody Internal Boundaries

Internal boundaries for the orebody model included pumpage
for the pump test calibrations. Mine plan simulation internal
bound;ries were” represented by constant head boundaries used to

effectively model mining activity nodes.

3.1.5 Model Hydraulic Parameters

THOMAS A. PRICKETT & ASSOCS. Page 15
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3.1.5.1 Summary

-Parameteré emphasized for the overburdem aquifer submodel
were identical to those used by D’Appolonia (2). The orebody
submodel parameters were the subject of extensive calibration and

are presented in Figure 3.2.

" 3.1.5.2 Overburden Aquifer Parameters

-3.1.5.2.1 Overburden Aquifer Permeability

The overburden aquifer permeability was set at 1.22 X 10"4
M/SEC (258 GPD/FT2) Local heterogeneities of 3.8 X 1075 M/S (80.6
GPD/FT2) and 2.8 X 107% M/S (5.9 GPD/Square Foot) were set for
regions just to the north of the orebody area. Again, these
values are consistent with the site gedlogy and the parameters

assigned for the D’Appolonia study (2).

3.1.5.2.2 Overburden Aquifér Recharge

All recharge figures were taken from D’Appolonia’s modeling
study (2). As mine dewatering takes place amd induces water
level declines in the overburden aquifer, groumnd water recharge

is diverted towards the mine.

Recharge for the overburden aquifer model was set globally

to 220 MM/YR (8.7 Inches) with locally adjusted recharges of 117
MM/YR (4.6 Inches) for Oak and Little Sand Lakes, 347 MM/YR (13.7
Inches) of Deep Hole Lake; and 380 MM/YR (15.0 Inches) at Duck

Lake.

THOMAS A. PRICKETT & ASSOCS. Page 16
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Zero recharge w&s supplied to a small region in the locality
of the small tributaries extending to the Northeast of Rolling

Stone Lake. This interpretation is the same as that used in the

'D’Appolonia (2) study.

3.1.5.2.3 Overburden Aquifer Storage

D’Appolonia used a single representative storage coefficient

throughout the study area, while this study utilized two

. overburden aquifer storage coefficients in modeling the two

storage states for both arfesian and water table conditions.
This procedure'was, however, only followed during the calibrat}on
phase. During simulation, a single storage coefficient was
assumed between artesian and water table conditions for

consistency with the D’Appolonia study (2).

3.2 MINE INFLOW MODEL DESIGN

3.2.1 Background

The basic building blocks for the Crandon mine inflow model
a;e the-source codeé'developed by Prickett and Lonnquist (7), and
thus the model developed for this stu@y includes the basic
assumptions set forth therein. These FORTRAN IV codes enable’
users to solve for the spatial distribution of potentiais by
solving, iteratively, simultaneous water balénce equations for

saturated flow wusing the alternating directions implicit finite

THOMAS A. PRICKETT & ASSOCS. Page 17



Model Description

differencé method. These algoritﬁms represent the aquifer of
inte:est by a set of spatially distributed nodes. Associated
with each node is a set of parameters describing the resistance
to fiow and the storage properties of the aquifer at that
particular node. In addition, flow inputs and/or outputs can be
specified for each node to represént widthdrawal and recharge in

the water balance equations.

3.2.2 Model Design Features

3.2.2.1, Summary

The. code as developed for this study allows for a
broad spectrum of conditions to exist which are not possible in
the original codes. For example, water table and ;rtesian
conditions in the overburden aquifer with ény spatial and
temporal distribution are allowad, In addition, aquifer
dewatering, variable griddiﬁg, and boundary conditions are
additions from the original codes. These features are outlined

in the sections that follow.

3.2.2.2 Impact Analysis

The model used fbr this study used an impact type analysis.

The impact mode examines relative changes of head due to stresses

appl{ed to the aquifer system (e.g., inflow stress above the mine

area) using the initial aquifer heads as datum. Since the ground
water flow equations solved by the model are quasi-linear,

regional impacts can be superimposed on initial conditions to

THOMAS A. PRICKETT & ASSOCS. Page 18
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obtain estimates of the resgltant absolute head elevations if
necessary. This form of impact analysis eases data input

requirements since the head initial conditions are everywhere

‘zero. This makes the model outputs directly applicable to an

impact type analysis, and maximizes the number of significant

decimal fiqures in the finite difference solution which, in ﬁany

instances, can be important for numerical convergence. In

addition, it is numerically easier for the finite-difference code

to solve an impact type model (i.e., takes fewer iterations).

This is due to the fact that flows in the water balance which

drives the model are localized based on the localized aquifer
stresses which create the ;mpact.A Regional flows are ignored by
the impact type model and tbus there afe fewer flows driving the
water balance. The impact mode is espgcially useful when the

data base is weak outside the immediate area of interest.

3.2.2.3 Variable Gridding

The original Prickett—Lonnqhist codes assumed uniform grid
spacings. . To reduce core memory fequirements and computational
times of the model, variable grid spacing is used. Variable grid
sp;cing allows both the detail locally near the orebody and the
overall model size to be sufficiently largg enough to incorporate

all external boundaries.

3.2.2.4 Interactive Program Design

Effort was but forth in developing a model which could be

T.H OMAS A. PRICKETT & ASSOC Ss. Page 19
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used in an interactive mode. The original codes were designed

for batch processing.} Batch methods are cumbersome when compared
to modern interactive timesharing systems. Designing the code
for interactive operation is especially advantageous during the
.calibration process in that model parameters can be examined and
changed easily. The overall iﬁpact of dinteraciive program

control on calibration is a better calibration for essentially

equivalent amounts of effort.

3.2.2.5 Approximations to System Nonliancarities

The basic Prickett-Lonnquist «¢ades solved linear system
matrices by an iterative method. The Crandon site exhibits non-
linearities in .the overburden aquifer due to water table
conditions existing. Nonlinearities oécur when parameters (e.g.,
transmissivities and storage) become fnn:tions of the independent
variable (head or drawdown) in the govarning partial differential
équatibn for grouﬁd water movement. These system uonlinearities
(e.g., water table conéitions) can be better approximated by
allowing the user to interactively examine intermediate results
and make appropriate responses to approximate nonlinear
conditions by quasi-linear techniques. These capabilities were
aéforded the modei'developed for this study. The ability to

model nonlinearities was of importance for the calibration phase

of this study in that these nonlinearities could have a marked

effect on the flow connection between the overburden aquifer and
the orebody inflow model.

Two basic overburden aquifer nonlinearities were addressed

THOMAS A. PRICKETT & ASSOCS. Page 20
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by the mine inflow model. These included storage nonlinearities
and transmissivity nonlinearities both resulting from water table

conditions. Storage nonlinearities occur due to the

"transformation from an artesian to a water table state based on

head changes in the aquifer. This nonlinearity condition can be

represented mathematically by:

S(i,j) = Sart, for H(i,j)- BOT(l j) >= THICK(4i,]j) (EQ. 3.1)
= Swt , elsewhere
where
s(i,3) = storage at overburden aquifer node
i,]
Sart’ = artesian storage coefficient
Swt = water table storage coefficient
H(i, ) = 'the absolute overburden aquifer head
- . at node i,j <L>
BOT(i,3) = bottom of overburden aquifer
at i,3j <L>
THICK(i,j) = available overburden saturated

thickness at node 1i,j <L>
Model transmissivity nonlinearity in the overburden occurs due to
dewatering of the aquifer. This is the common nonlinear

condition associated with water table conditions. This condition

can be represented by:

TI(4i,3) = 2*PERMI(i,j)*DELY(j)*THCK/
' (DELX(i)+DELX(i+1)) <L“/T>
(EQ. 3.2)
TJ(i,3) = 2*PERMJ(i, j)*DELX(i)*THCK/
. (DELY(3)+DELY(3+1)) <L%/T>
wherein '
PERMI(i, j) = node permeability in the East-West
. (I) direction <L/T>
PERMJ(i, j) = node permeability in the North-South
(J) direction <L/T>
DELX(1i) = East-West (I) distance from the.
midpoint of grid lines (i-1) and i
to the midpoint of grid lines i and
i+l. This is a node centered variabdble
grid scheme. <L>
THOMAS A. PRICKETT & AS S OCS. Page 21
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DELY(J) = North—Sbuth (J) distance from the
midpoint of grid lines (j-1) and j
to the midpoint of grid lines j
and (j+1). <L>
THCK = THICK({i, j) <L>,
- for H(4i,3)-BOT(i,j)>=THICK({, j)
= H(i,j)-BOT(i,j), elsewhere
THCK is set under the constraint H(i,j)-BOT(i,j)>=0.305 M (1.0
Foot). This constraint was required due to thé possibility that
complete'dewatering (especially above the orebody) might océur.
if this constraint is not met then the overburden aquifer head
was set 0.305 M (1 Foot) above the aquifer bottom.
Nonlinearities can be approximated by user selection of
small simulation time steps. The interactive user also has the
capability of approximating nonlinear solutions by iteratively
‘varying 2-D model parameters (for a given simulation time) to
better approximate the overburden aquifer nonlinearities. Both

of these techniques are based on quasi-linearization of the

nonlinear solution.

3.2.2.6 Linkage Between Overburden And Orebody Aquifers

The mine inflow model basically consists of two linked

submodels. A 2-D (Figure 3.1) flow model represents the
regional flow in the overburden aquifer. In addition, a 3-D
flow model (Figure 3.3) is adopted to estimate fhe

orebody flow. These two models are linked to depict the actual
flow regime. This link is performed by two model feedbacks. One
feedback between the models is the overburden aquifer heads or

drawdowns and the other is the vertical flow into the

orebody. This system feedback is - illustrated by Figure 3.6.

T HOMAS A. PRICKETT & AS S OC S. Page 22
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The orebody flow submodel is solved by setting its first
layer as a coﬁstant head boundary. These constant heads are set
by the overburden aquifer heads directly above the orebody.

Vertical flow into the orebody is computed by the head

difference across the resistive(or first) layer'(Figure 3.3).
These two feedbacks are required due to the two flow
models being solved in a serial manner. Large simulation time

éteps can result in discrepancies between the two models for flow
. across the resistive layer and the overburden aquifer heads.
These discrepancies are minimized by using small 30-day
simulation time steps as was done in thié study.

o The mine inflow model assumes that 2-D flow exists in.the
overburden aquifer. In a strict sense this is not true. However,
since the overburden aquifer is sco prolific (and thus gradients
are rather small{ less than 0.01), in this particular case, this

seems to be a valid assumption.

3.2.2.7 Mining Plan Implementation And Discretization

Figure 3.7(A) shows a‘typical representation of a2 mining
plan superimposed on the orebody plan finite difference grid. It
vshould be pointed éut that the finite difference grid of-the
orebody model was chosen to enable prediction of mining impacts.
Therefore, th; orebody grid has nodes largely where there is
planned mining action. Figure 3.7(B) shows that the distribution

of a few of the exploration holes (as well as observation wells

for the pumping tests) do not coincide with the model nodes. It

THOMAS A. PRICEKETT & ASSOGCS. Page 24
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would require a préhibitive number of nodes (and thus computer
costs) to havetgll holes and'mine plan activities fall exactly on
node locations. The main emphasis given to this modeling effort
was to predict the mine inflows due to mining activities.
Therefore, one must be aware that some inaccuracies are inheren;
when comparing pumping test data with the calibrated model
tesponses.

The mining plan used for simulation was sgpplied by Exxon
*iinerals and is basea.on the proposed 9100 metric tonneg per day
zperation. The mine inflov simulation model is capable of
;imulgting any desired mine plan by specifying the
urebody‘nodes énd respective simulation times when these nodes
hecome effectivély open or mined. = When the simulation

rime exceeds a particular mine node time(at which time the

+ode becomes effective) the drawdown is set to that
varticular mine node’s elevation. At this simulation time the
snde becomes a constant head node creating a gradiemt and thus

flow to the node.

Model implementation of the nine plan then simply
involves‘ the. specification of the orebody node coordinates
and the simulation time at which time the node becopes
sffectively mined. The minimum time for all mining mnodes 1is

chosen as the origin of the mine plan simulation time. For the.

modeling effort in this study only orebody cross—cuts were

modeled since they are the principal mechanisms by which
the permeable orebody is breached in the mining plan. These
I OMAS A. PRICKETT & ASSOCS. Page 26
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cross-cuts are discretized such that it is assumed they
pass - through the orebody instantaneously. An assumption is made

that .the time'to pierce the orebody with a cross-cut is small

‘relative to the simulation time increments used in the modeling.

A cross-cut 1is simulated by forcing a column of orebody
nodes to become constant head nodes (during simulafion) with a

drawdown commensurate with each particular node’s elevation.

3.2.2.8 Correction for Orebody Flow Convergence

The effective transmissivity due to flow convergence near
mining nodes is approximatedrby the Equation 3.3 which has been
adopted from previous analog study results by Prickett (6).

ox - 1/(1+4*LN(a/4.81/RW)/P1/2) <L2/T> (EQ. 3.5)
wherein

a=sqrt(DX*DZ(k+1)) for vertical orebody
transmissivity <L>
or a=sqrt(DX*(DZ(k)+DZ(k+1))/2) for horizontal
transmissivities <L> '
RW=effective mine raduis <L>
DZ(k)=vertical grid interval for layer k <L>
(see Figure 3.8)
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Figure 3.8 Cross-section Transmissivity Representatiomn for Orebody.

3.2.2.9 Transmissivity Determinations in Orebody

The orebody grid network consisted‘of 11 layers. For each
ia&er plan view maps of relative permeability were supplied by
Exxon. Figure 3.9(A) illustrates a typical plan view map
portraying the relative permeability heterogeneity of a typical
layer. These data were digitized by T. A. Prickett & Associates.
figuré 3.9(B) shows a typical cross-section of the orebody and
the various relative permeability groups.

Figure 3.10 illustrates the vector volumes in plan view
used to <compute the transmissive. properties of the orebody
in the I, J, and K (East, South, and vertical) directions.
‘These £hree transmissive properties are designated as TI,

TJ, and R, respectively. These variables.are defined such that

when multipli;d by the head difference the flow 1in their

respective directions is obtained. Orebody relative permeability

is observed ~to be nonuniform passing through the orebody from
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North to South while uniform relative permeability is
maintained going in an East to West direction. Therefore TI is

represented by a parallel resistance formula in the

discretization while TJ is approximated by a series resistance

formula. R is approximated in the discretizatiom by areal
weighting of the relative permeability groups. Each relative

bermeabiliﬁy group (designated -as weak<W)>, light<L>, medium<{M>,

. and strong<S>) was assigned a permeability ranging from 1low

to high for weak to strong relative permeability, respectively.

_ These permeabilities were calibrated to fit pump test data.

The equations for the transmissive properties of the relative
permeability zones of the orebody for node i,j,k are

TI = (PW*DWI+PL*DLI+PM*DMI+PS*DSI)*DELZ/DX

DELZ= (DZ(k-1)+Dz(k))/2

TJ = DX*DELZ/(DWJ/PW+DLJ/PL+DMJ/PM+DSJ/PS) (EQ. 3.4)
R = PW*DWK+PL*DLK+PM*DMK+PS*DSK)*DX*DY/DZ (k)

where

PW,PL,PM,PS = Permeabilities of the weak, light,
medium, and strong relative
permeability groups, respectively <L/T>
DWI,DLE,DMI,DSI = Relative permeability distances
in feet used for computing TI <L>
Relative Permeability distances in
feet used for computing TJ <1>
Area fractions of relative permeablllty

DWJ,DLJ,DMJ,DSJ

"

DWK, DLK, DMK, DSK

zones
Dz(k) = Vertical grid interval for layer K <L>

DX,DY = Plan view grid intervals of orebody <l>
Tl, TJ, R = Transmissivities for an orebody node <L2/T>

See Figure 3.11 for further definition.
| All terms which have a zero permeabilty'in the equation for

TJ are dropped.” I1f this is not done TJ would always be zero
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if any of the permeabilities (PW, PL, PM, or PS) are zero since
the équation for TJ is for a series resistance case. Figure

3.11° illustrates the various relative permeability

"distances used by the discretization Equations 3.4. These

equations are applied to each’ node in the orebody by a pre-
processor program which generates all the orebody node card
&ata for the 3-D model. If. any of the relative 2zone
permeabilities is changed the pre-processor can be executed to

get the necessary node <cards. The discretizﬁion of the

‘6rebody in plan is set at 100 Meters square to match available

maps and the orebody grid network.

3.2.2.10 Resistive Layer Vertical Perheability

The vertical permeaﬁility of the resistive layer was
computed by the characterization of the éombination of overburden
and bedrock materials as supplied by Exxon. Figure 3.5
represents this characterization and displays two example
computations of the transmissive property (R(i,j)) of the
resistive layer. The resisti&e layer was assumed to have a
uniform thicknéss of 0.3 M (1 Foot). The calibrated resistive
layer not only réflects natural resistance to flow at the
subcrop, but also models the stratification effects which exist
in the overburﬁen‘aquifer; It must be.emphasized that the -
resistive layer is considered to have the nominally described

thickness described above throughout this studj.
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3.2.2.11 Calculations of Mine Inflow

The mine inflow was computed as the product of the head

difference across the resistive layer and the
transmissive property of that resistive layer. A maximum was
set such that the head(or drawdown) difference never
" exceeds the overburden aquifér head. This corresponds to the

tondition at which the orebody storage capacity is depleted and

thus the flow into the orebody is "raining" down through the

subcrop resistivevlayer.

3.2.2.12 Water Balances

Several water balances are performed by the mine infléw
model. These include water Dbalances in both the orebody
and overburden aquifer submodels. For each layer or level in
the 3-D model a vgrticai water balance to establish flows due to
head gradients between layers is performed. 1In addition, a water
balance is computed for flow from (or into) storage in each
layer. These water balance computations are output to the
términal so the interactive user can.seﬁse any problems as well
as determine the amount of flow in the mine, at any time during
the simulation. An orebody water balance measure for calibratibn
is expressed as the percentage deviation of the sum of the flow
into the pumpin; test layer plus the storage released from that
layer from the total pumping test flow.

In the 2-D overburden aquifer model a water balance 1is

pefformed around the mine area to determine flows toward the
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subcrop inflow areas. Flows due to Arawdown gradients toward the
mine area (impacted flow) are computed for the north, south,
east, and west mine area boundaries. Localized induced
infiltration flow is also computed over the orebody as well as

storage flow. The sum of all these flow components from the

.water balance is then determined by the model. The flow

through the resistive layer should approximately match

this sum. However, these two flows will not be exactly

equal due to model feedbacks and numerical errors and are thus
expressed as a water balance pércentage error for the total flow
through the resistive layer computed from the 3-D model.

Impacted flows for both Swamp and Hemlock Creeks are also
computed at each time step for the interactive user. These are
provided to enable the user to examine the mine inflow impacts to
these two waterways.

The water balance information is invaluable for showing the
user the progress of modeling convergence, as well as for giving
quantitative information about of water flows throughout the
modeled systemn. In addition, the water balance checks aid in

detecting data or model errors which might otherwise go

unrecognized.

3.2.2.13 Pre-déwatering Capability

Pre-dewatering of the mine area overburden aquifer to
decrease flows throngh - the resistive layer during mining

can be simulated by the mine inflow model. Through
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ingeractive input the user can specify if entry into the orebody
model is desired. By ‘eliminating entry into the ofebody
model drawdown conditions 1in the overburden aquifer can be
changed before actual execution of the mine plan simulation.
By interactive input of discharge distributions in tﬁe mine
area, pre-dewatering of the overburden aquifer can be
simulated. Upon the first entry into the orecbody model, the
miﬁe plan simulation is initiated and tﬁe user can subdbsequently
continue entry into the orebody model to simulates the mine
plan effects. During the mine plan simulation dewatering
flows are superimposed upon mine inflows and applied to the
overburden aquifer heads to obtain the regional impacts and the

resulting mine inflow.

3.3 MODEL INPUT AND OUTPUT

3.3.1 Summary

Inpﬁt is specified both by data files and interactive user
input. Several data files are required to define model inputs
f&r the mine inflow model. Model outputs are generated both

interactively and through files as well.

3.3.2 Data File Input
Several files are required to define input variables for the
mine inflow model. These files are summarized in Table 3.1. Any

variable changes can be performed by editing these particular
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files for the nodes of interest.

FILE NAME

NODES3

MINPLN

POTEN

BOTOM

THICK

EXTBDY

RECHRG

PERMEA

T HOMAS

TABLE 3.1

A.

Input Data Files

DESCRIPTION

Output file from pre-
processor and input to
the mine inflow model.
This file defines all
parameters and variables
for the three-~-dimensional
orebody model..

File which defines the
orebody nodes which are
mined and the simulation
time at which they become
active.

Defines the potentio-
metric surface of the
overburden aquifer.

Defines the effective
bottom of the
overburden aquifer.

Defines the saturated thickness
of the overburden aquifer.

Defines the nodes necessary
to describe the overburden
aquifer external boundary
conditions.

File which defines the
recharge heterogeneities
of the overburden
aquifer.

Permeability heterogeneity
is defined by this data file.
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3.3.3 Interactive Input

-Once thé data files have been generated, most model
. parameters caﬁ be changed upon program execution by interactive
input. Parameters remain at their respective default initialized
values if the user enters a carriage return from'the terninal
after the appropriate prompt. Parameter values are echoed, after
being internally set, to the computer terminal. This form of
'interactive input is invaluable in performing célibratidn as well
as sensitivity analysis. Parameter changes can be performed very
quickiy and the sensitivity to these changes examined in a
Fe}atively short period of time.

Time steps.are specified by the wuser to meet the simulation
time and convergence requirements. The water balance can be
examined by the user and the sufficiency of the convergence
‘ascertained. The user has the option to terminate the simulation
at the end of any time step. In addition, the iterative solution

for each submodel can be exited by the user at any iteration

increment of five.

3.3.4 Model File Output

The detailed output files are summarized in Table 3.2;The
primary file outputs of the mine inflow model are the
overburden aq;ifer and orebody drawdowns, as well as the
vertical flow distribution in the orebody. .Detailed drawdowns

are expressed to four decimal places along with their associated

simulation time and convergence measure. Detailed drawdown file

THOMAS A. PRICKETT & ASSOCS. Page 38



I - EaE e EE e

Model Imput/Output
output. can be used as an initial conditiom for subsequent
simulations.  In addition, contour mapping or any other form of

post-processing can be performed using these output files.

TABLE 3.2 MINE INFLOW MODEL OUTPUT FILES

FILE NAME : . "DESCRIPTION

D2 Detailed output gener-
ated by the overburden
aquifer submodel.

D3 Detailed output gener-
ated by the orebody sub-
model.

A post-processor was developed to generate contour plots of
dréwdown from the detailed output files generated by the model.
Figure 4.3 (Page 64) is an example of this output. The post-
processor is capable of handling any variable grid definition by
spline interpolation.

The orebody model vertical flow distribution is also output
to a file. These values are run through a post-processor to get
contours of vertical flow density distribution for several
lévels of the orebody model. Figure 4.5 (Page 67) is an

example of the output from the post-processor for the

vertical flow density.

3.3.5 Interactive Model Output

The mine inflow " model is designed to execute interactively.
Detailed output is sent to computer files while pertinent
information is output interactively to the user displaying how
THOMAS A. PRICKETT & ASSOCS. Page 39



Model Input/Output

the simulation is proceediné.

Truncgted drawdown matrices are generated for user
refereﬁce. In addition, the vertical flow distribution
through the resistive layef is output in matrix form for the
user; The storage state (i.e., artesian or water table)
directly above the orebody in the overburden aquifer is also
supplied. During calibration all observed and computed drawdowns
are echoed to ﬁhe terminal to allow the user quick inspection of
the calibration progress. An example of the interactive output
is given in Appendix Q which contains the unmitigated mine plan

simulation.

3.4 CALIBRATION METHODOLOGY

3.4.1 Summary

The calibration of the mine inflow model proceeded as
follows. The orebody model was assembled as described previously
apd the algorithm checked for programming consistency. The model
wasvthen calibrated by using pumping test data supplied by Camp
Dresser and Mckee (l1). These data were used for initial
analytical.model calibratiqns and interpretations. 1In addition,
these data were utilized in tesfing the validity of the finite
difference numefical model to predict mine inflow based on both
the measured overburden aquifer and orebody impact responses due
to orebody pumping. The field pumping test results for on Wells

211 and 213 served as the primary model parameter calibration
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.

data. When the model and field data reasonably matched, the
orebody model was considered calibrated and assumed to be a model

which was capable of approximating mine inflows.

3.4.2 Orebody and Overburden Aquifer Pumping Tests

Camp Dresser and Mckee (1) conducted constant rate pumping
tests in the ofebody anq overburden for the purposes of
determining site hydraulic conductivities,.storage coefficients,
Snd the degree of connection between the overlying overburden
aquifer and the orebody. A complete description of those tests
and results are given in their report (1). Both drawdown and
recovery data were examined during the analytical pumping test

analysis.

3.4.3 Overburden and Orebody Connectivity

Use of a conceptual resistive layer was found to be
necessary to account for observed interactions in the overburden
aquifer during the pumping tests in the orebody. The resistive
layer is calibrated ,by varying the permeaﬁility distribution,
to match pumping test résults. These permeability calibration
results are also influenced by the stratification of materiais in
the glacial material overlying the orebody. This is especially
true around the orebody where vertical flow in the
overburden aquifer is most pronounced.

The resistive la&er concept is a result of the pumping test
analysis showing that the apparent source of the constant head is

above the ground surface. Evidently, there are low permeability
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materials between the éermeable layers of the overburden and the
orebodx. Various geologic maps and borehole sample data for the
orebody subcrop and the clays and silts on top of the bedrock in
tﬁe orebody area confirm this concept. Therefore, a model layer
(resistive) between the overburden aquifer énd the orebody

subcrop has been included to simulate these lower permeability

regions.

3.4.4 Analytical Model Pumping Test Analysis

"Figure 3.12 illustrates the analytical model used in
determining initial parameter values for the mine inflow model.
This.figure shows. the image well arrangement (Walton, 9) for
analysis of the test on Well 213 in the eastern section of the
orebody. Based upon the geologic setting, no-flow boundaries
would be expected at the 350 M mine level and the east and west
eitremities of the grebody. The water-bearing glacial overburden
would be an expected strong source of ground water recharge.
Therefore, the overburden was considered to be a constant head
boundary for the purposes of analyzing the pumping tests.

The orebody is essentially vertical, and its interface with
the'overburden deposits makes the sensitivity of that source of
recharge predominant over the positions of the barrier
boundaries. Assuming these conditions, the type curve method
outlined by Lohman (5) was selected as the primary meané of
determining, analytically, the hydraulic p;rameters of the

deposits for the present study.
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Figure 3.13 illustrates the basic type curves. The use of
type cﬁrves has been outlinéd previously by Lohman (5) and
Walton (9). A typical analysis using these type curves is given
in Figure 3.14 along with the calculated deposit parameters for

that observation well. Figure 3.15 shows the results of the

triangulation of the apparent analytical constant head source of

water recharging the orebody from the overburden aquifer. This
analysis was performed by using the observed drawdowns at
observation wells and their distance from the pumped well (213).

An apparent source of recharge could be generated for each

observation well. The average of all the apparent sources for

all observation wells yielded a single apparent source of
recharge. It should be noted that water levels were close to
steady state conditions ﬁear the end of the pumping test
indicating that discharge essentially was balanced by overburden

recharge.

Important observations from analyzing both tests on Wells
211 and 213 were:

1) Thg apparent source of recharge was sufficiently strong
to balance pumpage.

2) This apparent source of recharge 1is the overburden
aquifer and has a position above the ground surface.

3) The orebody 1is under artesian.conditions and has
relatively low transmissivities and hydraulic conductivities."

4) The transmissive properties of the orebody are about two
times as great in'the east cémpared with the west. This is based

on the relative observed pumping test differences between 211 (to
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the west) and 213 '(to the east).

5)_Finally,'the ground water recharge éotential, percolating
down from the overburden is greater in the western section of the
orebody when compared to that estima;ed in the eastern section of
the orebody. |

Results of the analyses 6f the pumping tests were used as
inicial inpﬁt for model parameters for the mine inflow model

calibration as indicated in the following section.

4,4,5 Mine Inflow Model Calibration

The mine inflow model was caiibrated in two steps with the
pnﬁping test response data for Wells 211 and 213 being th;
wviteria for judging when the model was correctly predicting
- v:hody inflow stresses. For each calibration run, the well being

~ed was assignedlto the appropriate nodes of the model and the
wrdel was run for the historical duration of the pumping test.
Water—-level (drawdown) changes measured in the field were
-nnpared with those predicted by the model. Hydraulic parameters
{ov the modél were adjusted until a re;sonable match between
f421d observation and model response was achieved.

The following ele?en parameters were varied during the miné
i, low model calibration process:

a) permeabilgty of the weak relative permeability zone

b) the permeability of the light relative permeability zone

c) the permeability of the moderate relative permeability

d) zﬁzepermeg§ility of the strong relative permeabilitj

zone ' )

e) the global storage coefficient for artesian conditiomns of
the orebody materials
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f) the artesian and water table storage coefficients of the
overlying overburden materials .

g) the resistive layer permeabilities based on four zones
of relative leakance assuming a unit thickness resistive
layer (see Figure 3.10, Page 30)

The results of the calibration process for these parameters are
given in Table 3.3.
TABLE 3.3 Calibrated Mine Inflow Model Parameters
for Pumping Tests 211 and 213

RANGE OF PARAMETERS

PARAMETER CALIBRATED VALUE (CM/SEC) EXAMINED DURING CALIBRATION
Weak Relative 0.0 0.0 - 4.72E-5
Permeability

Light Relative 4.72E-5 2.36E-5 - 1.41E-3
Permeability
Moderate Relative 1.41E-3 7.07E-4 - 1.41E-3
Permeability
Strong Relative 2.36E-3 1.18E-3 - 2.36E-3
Permeability :
Orebody Artesian 1E-5 (Dimensionless) 1.00E-6 - 1.00E-3
Storage Coeff.
Overburden Aquifer 0.001 (Dimensionless) 1.00E-4 - 0.005
Artesian Storage
Coefficient
Overburden Aquifer 0.15 (Dimensionless) © 0.005 - 0.25

Water Table Storage
Coefficient

T.A. Prickett Res-
istive Layer Perm-—
eability Category (see Figure 3.10)

1 4.72E-5 2.59E-5 - 2.36E-2
2 4.,72E-6 4,72E-15- 1.18E-2
3 9.43E-8 4,72E-15- 4.72E-7
4 : 9.43E-8 4,72E-15- 9.90E-7

Figure 3.16 is a cross-section illustrating the location of

observation wells used in the calibration. Calibration results
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from the Well 213 pumping test are given in Figure 3.17 and
Figure 3.18. This is a graphic comparison representing a measﬁre
of the calibration quality for the overburden aquifer and orebody
drawdowns at the end of the pumping test (seven days). Figure
3.19 and 3.20 are the same graphic comparisons for the Well 211
pumping test. Computer generation of these plots was used
throughout the célibration process to give a quick graphic
meas?ré of the calibration quality fér interactive user
e#amination. Figure 3.21 is an integrated cross-section contour
map of the 213 pumping test at seven days. The map was generated
by summing (integrating) weighted orebody drawdowns to form a
cross-sectional drawdown map. Weighting was applied by summing
the. transmissivities in all six directions at each node and
weighting the drawdown for a given orebody model node colgmn
number and layer number by proportioning these sums. - This is one
tvpe of map used for judging the general shape of calibration
drawdown digtributions.

There are three primary reasons why the calibration is not
of better quality than that exhibited by Figures 3.17 through
3.20¢ First, the modei was constructed for the purpose of
predicting mihe inflow. This results in nodes which are not
coincidental with either the pumping wells nor the observation
wells. The closgst node is, therefore, selected as representing

the location of these wells. Second, calibration parameters were

~manually permutated resulting in parameters which are not exactly

the true optimum model parameters. Finally, the model overburden

aquifer is'based on a 2-D flow conceptualization. Physically,
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Calibration

vertical gradients exist in the overburden aquifer, especiaily

above the orebody, due to some stratification.

It is important to note that small drawdowns define the
spatial extent of the pumping test. Therefore, these are #;ry
important during the calibration process in that they represent a
spatially integrated measure of the impact whereas very high
d;awdowns may reflect localized conditions near the pumping well
and may not represent the total integrated flow system as well as
the smaller drawdowns. Large drawdowns are also associated with
large gradients thus causing an observation point which doesn’t
coincide with a model node to conceivably exhibit very high
absolute error when compared to the model node drawdown. A
higher degree of credibility was therefore subjectively applied
during the calibration process to the smaller observed drawdowns.
The result of this subjective weighting is reflected by the
calibration.plots (Figures 3.17 through 3.20) in which the 1lower

drawdowns generally exhibit better calibration.

3.4.6 Sensitivity Based on Calibration

The calibration process lénded insight into the model
parameter sénéitivities. Based upon parameter variations made
during the calibration phase, the permeability of the resistive
layver betweeﬁ the orebody and the overlying overburden aquifer
was identified as a sensitive parameter(s) with potential to
influence the nine inflow.

Although overbBurden aquifer parameters were not permutated,
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Calibration

the ability of the overbufden aquifer to deliver water to the
orebody is directly related to the steady-state mine inflow rate.
The maintenance of high overburden heads under the stress of
orebody drainage would inéfease mine inflow rates. Large
perméabilities, greater overburden aquifer saturated thicknesses,
higher storage, and greater recharge rates would tend to increase
the mine inflow rate.

The permeébility of the weak relative permeability bedrock
region.(Figure 3.9, Page 29) is an extremely sensitive parameter
based on its influence on drawdowns in these regions. If these
regions are given just a slight amount of permeability the
result, even at large distances from the oreSody, is abnérmally
high‘drawdowns in these weak relative permeability regions; in
excess of anything measured during the pumping tests. Therefore,
the weak relative permeability bedrock regions ar; assumed to
have negligible permeability and were set to zero permeability in

the model for both calibration and simulation.
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Predictive Modeling

4.0 PREDICTIVE MODELING OF MINE INFLOW AND RELATED
BYDROLOGIC EFFECTS

4,1 SUMMARY
Once the model was reasonably calibrated, the hydrologic

effects of the mining plan were studied. The first computer

model run involved the simulation of the proposed 9100 MTPD

operation and the digitized mining plan of Appendix O. This
mining plan was executed with the calibrated parameters and is

termed the unmitigated simulation. To reduce the mine inflows, a

mitigative or inflow control scheme, based upon the study by

Klohn Leonoff (4), was simulated with the same mine plan except
that permeability reductions were assumed for high inflow target
areas of the subcrop resistiye layer. finally, an altermnative
mine water inflow control scheme was included for which
additional resistive laver areas were subjected to permeability

reduction.

4,2 UNMITIGATED INFLOW SIMULATION

Figure 4.1 shows the estimated mine inflow rates for the
unmitigated simulation. The mine workings first penetrate
perﬁeable orebody areas at the ll-month point (330 days) in the
mine plan. Thereafter the mine inflow begips at a rate of about
0.04 M3/SEC (634 €PM) and steadily increases.

Starting in the l4th month (510 days), and shortly
thereafter, the planned mine develoment rate increases. As a
result, porous seéiions of the orebody and surrounding materials

b
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.

become exﬁosed to a large number cf drifts, cross cuts, and bulk
samplingAareas. The rate of water flowing into the ﬁige,
therefore, "steadily increases to approximately 0.11 M3/SEC
(1740 GPM) at about the 27-month (810 days) point of the mining
plan. Rapidly declining overburden aquifer heads result from the
mine inflow and large sections of the permeable materials above
the 185 M mine leQel are converted to gravitiy flow conditions
such‘that drainage of orebody storage occués on the 140 M and 185
M.levels. Maximum hydraulic gradients are experienced at this
pint in some areas across the resistive layer to the extent that

water is "raining" down as illustrated conceptually in Figure

4,2,

As the hydraulic pressure above the 185 M mine level 1is
dissipated after the 28-month point (840 days), the rate of water

infiow to the mine workings is thereafter highly dependent upon

the maximum rate at which water can flow through the resistive

laver plus whatever water is being drained from the orebody
itself. The peak rate of mine inflow 1is egtimated to be about
0.12'M3/SEC (1900 GPM) ;nd occurs at approximately the 29-month
point (870.déys) in the mining plan. The rate of glacial
overburden supplied water to the mine workings then begians to
decline slowly as heads in the glacial deposits also decline. By
month 37 (1110 days), the mine inflow rate should decline to
about 0.118 M3/SEC (1870 GﬁM) as the rate of glacial overburden
aquifer supplied water approaches steady-state conditionms.

The mine inflow rate will consist of three parts. First,
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Predictive Modeling
and most important, willvbe that water which will continually
“"rain" down through the subcrop resistive layer from the glacial
overburden aquifer. Second, there will be water released due to
artesian pressure decline within the orebody. The third sogrce
is that water resulting from drainage of the orebody. Presently
there are some data on the orebody draindge characteristics. The

aforementioned flow estimates are based .upon a gravity drainage

coefficient of approximately 0.005. Drainage of the orebody can

be a significant source of water during the early part of the
mining plan when gravity drainage takes place. It should be
realized, however, that this drainage component is a non-
renewable source and once it is pumped out, it is gone.

The intense mining activities starting around months 21-25
(630-750 days) of the mine plan result in rapid depressurization
of the orebody. However, the raining down of Qater from the
glacial deposits, subsequently, continues. The steady-state
inflow rate becomes predominantly a function of the capability of
the overburden glacial aquifer to supply water, Plus the minor
component of orebody drainage as mining progresses to depth.
Our study indicates that the inflow from the overlying glacial
aquifer Qill not be.a function of the mining plan once the
orebody hydraulic pressure falis below the crown of the orebody
subcrop after about month 45 (1000 days) of mining activity.

Figure 4.3 illustrates the steady-state distribution of
drawdown in the overburden aquifer as a result of the mine plan

dewatering for the unmitigated situation. Drawdown impacts range
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Predictive Modeling

.

from a_maximum of 33.0 Meters (108 Feet) localized near the
center of mining activities to a minimum of 1.0 Meter (3.3 Feet)
in aﬁ aréa covering approximately the northernm half of the
modeled area. Details of mine induced drawd@wns in the
overburden aquifer directly above the mine area are shdw; in
Figure &4.4. Generally, maximum drawdown impacts are located
above the centroid of permeable resistive layer zonmnes.

Figures 4.5 and 4.6 show the vertical inflow distribution
throdgh the resistive layer and the 230 Meter mine level,
respectively, for steady-state conditions. The zones of maximum
inflow coincide with permeable resistive layer areas above
pérmeable zones of the orebody.

Figure 4.7 depicts the principal directions of ground water
movement in the overburden aquifer as it flows toward the mine
area. As is indicated in Figure 4.7, the majority of the mine
inflow (approximately 73 %) comes from the overburden aquifer
south of the mine area. The inflow is predominantly coming from

this region due to the 1large saturated overburden aquifer

" thickness which exists south of the mine area.

The impacts of mine drainage result in changes in ground
water baseflocw to ﬁearby sfreams. The total reduction in
baseflow ?age represents the sum of the reductions in baseflows
due to mining related drawdown at the streams and the rate at
which mine.drainagg intercepts ground water as it flows from
upland areas toward the streams.

D’Appolonia (2) evaluated the total ground water baseflow

reductions to Swamp Creek and Hemlock Creek 0.020 M3/SEC (0.71
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Predictive Modeling

Cubic Feet Per Second [CFS]) and 0.018 M3/SEC (0.64 CFS),
respectively for their Case II situation (assumed mine dewatering
rate of 2000 GPM).

In the report herein, Figure 4.8 illustrates how time-
related flows ip comparable reaches of Swamp Creek and Hemlock
Creek are reduced due to mine related drawdowns only (steady-

state mine dewatering rate of 1870 GPM). For steady-state
conditions, drawdown impacts are thus estimated to reduce
baseflow to Swamp and Hemlock Creeks by the minor amounts of
0.0024 M3/SEC (0.0848 CFS) and 0.00094 M3/SEC (0.0332 CFS),
réspectively.

By accounting for the difference in mine inflow rates (1870
GPM herein versus 2000 GPM for the D’Appolonia study, 2) and by
subtracting the drawdown impact flows from the estimated total
baseflow reductions, we can calculate the reductions in baseflow
to Swamp. and Hemlock Creeks due to interception to be about
0.0163 M3/SEC (0.58 CFS) and 0.0159 M3/SEC (0.57 CFS),

respectively.

4.3 CONTROLLED MINE INFLOW SIMULATION/SELECTIVE GROUTING OF
KLOHN LEONOFF TARGET AREAS

KlohnALeonoff (4) made a study of possible ways to reduce
mine water inflow. One method involved grouting of the highly
permeable areas (see Figure 3.5) in the west central portion of
the resistive layer. Klohn Leonoff assumed that grouting of
these areas could be made effective down to a resultant

permeability of 1075 to 1078 cM/sEC. Based upon the Klohn
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Predictive Modeling

Leonoff study, a simulation run was made to test the
effectiveness §f their grouting scheme.

Figure 4.9 shows a comparison of the unmitigated mine inflow
versus the Klohn Leonoff control plan. Based upon the comparison
in Figure 4.9, the overall effectiveness of this particular
grouting plan is low. A sgudy of the database for the present
model indicates that the area of grouting targeted by Klohn
ieonoff is nearly dry‘at steady-state conditioné. Thus, whether
. grouting is performed or not makes little difference. The
present study indicates that the bulk of the mine inflow is
coming from large areas of somewhat lower permeability to the
south of the targeted Klohn Leonoff area. Present evaluati;ns
employ hydrologic data not available at the time of the Klohn
Leonoff (4) preliminary study.

Figure 4.10 shows the vertical inflow distribution of water
entering the mine at the resistive layer for the Klohn Leonoff
grouting scheme. As mentioned previously, large flows are still
occurring south of their target areas.

Finélly, Figure 4.11 shows the.drawdown impacts in the
overburden aquifer immediately above the orebody. Very little
'difference is noted‘in this figure when it is compared to Figure

4,4 (unmitigated case). Since the total inflow from the

unmitigated case is nearly the same as for the Klohn Leonoff

Control Plan (see Figure 4.10), the impacts elsewhere are

practically identical.
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Predictive Modeling

4,4 CONTROLLED MINE INFLOW SIMULATION/SELECTIVE GROUTING OF
" KLOHN LEONOFF TARGETS AND ADDITIONAL AREAS

Based upon a study of the effectiveness of the Klohn Leonoff
grouting scheme described above, an alternate scheme of grouting
was formulated by Exxon. In addition to grouting the Klohn
‘Leonoff high inflow target afeas, the permeable areas in the
southeastern corner of the resistive layer were to be also
grouted (see Figurel3.5, Page 14). These areas plus.the Klohn
Leonoff target areas were assumed to be grouted to an effective
permeability of 2.4 X 1076 cM/sEC,

Figure 4;12 illustrates the effectiveness of this grouting
scheme. This cbntrol plan does reduce the steady—-state mine
inflow by about 9% of 0.01 M3/SEC (159 GPM) but still is not very
effective. Figure 4.13 indicates the steady~-state condition
vertical inflow density distribiution at the subcrop resistive
layer while Figure 4.14 shows the local overburden aquifer
drawdowns. Figure 4.15 iliustrates the total study area aquifer
drawdown impacts.

Sin;e thé effectiveness of this alternate mine inflow
control plan is not very high, the overall impacts are
approximately the same as those previously described for the

unmitigated mine inflow case.
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5.0 MINE INFLOW SENSITIVITY ANALYSIS
The estimated flows into the mine are functions of all
boundary conditions imposed on the model and of the parameter

values chosen during the calibration process (see Section 3.0).

As mentioned previously, the boundary conditions of the

overburden aquifer include both external and internal boundaries

as given by D’Appolonia (2). The boundary conditions on the

orebody section of the model included primarily the mine plan

stresses and the exterior extents for weathered zones of the
orebody. The geometry, area, and characteristics of the
resistive layer -define the connection between the orebody and

overburden aquifer.

S.1 OVERBURDEN AQUIFER CONSIDERATIONS

The sensitiQity of the mine inflows to permutations in
overburden aquifer properties was not performed in this study as
those properties were given as calibrated values from the study
by D’Appolonia. (2). However, a few observations can be made
about these overburden aquifer properties and their effect on
‘mine inflow sensitivity.

The main source of water for mine inflow is the overburden
aquifer. As a result, if the overburden aquifer is prolific;
then the mine inflows will tend to be relatively high. Based on
this observation, overburden aquifer recharée rate, thickness,
and permeabil{ty are directly proportiongl to mine inflow.

Theoretical considerations point to the overburden aquifer
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permeability and thicknesé as being the most directly reiated
parameters to mine inflows. Thus, the effect of doubling the
permeability or thickness of the overburden aquifer would result
in approximately double the mine inflow (all other factors

remaining the same).

The maximum rate at which water can flow in the overburden
aquifer toward the mine area is a very sensitive variable. The
span between the upper and lower limits for steady-state mine

inflow essentially depend on the range of this parameter.

5.2 RESISTIVE LAYER AND OREBODY PARAMETER CONSIDERATIONS

The sensitivity of the mine inflows to permutations in
hydraulic parameter values for the orebody and resistive layer
were considered by examining the calibration runs‘and utilizing
the basic laws of ground water flow. Consideration was first
focused on the four resistive layer permeabilities and the
permeabilities of the four orebody weathered (relative
‘permeability) zones. Storage properties are considered later in

this section.

5.2.1 Resistive Layer Permeabilities And Areas

According to the calibration runs the relative order of
permeability magnitudes range from the overburden aquifer having
the highest followed by the orebody weathered zones, with the
resistive laver permeabilities being the lowest. The resistive

laver thus acts as a throttle on the water inflow rates between
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the overburden aquifer and the underlying weathered zones. In
this respect, mine inflow rates are sensitive to resistive layer
properties. By Darcy’s law the flow across the resistive layer
is directly proportional to the permeability of the layer; the
hydraulic gradient across the layer (difference in head between
that in the overburden aquifer and tﬁat in the orebody just
beneath the resistive layér all divided by the layer thickness),
and the horizontal area of flow.

Within the limits of the capability of the overburden
aquifer to deliverlground water to the mine area, the mine
inflows are directly proportional to resistive layer area and
permeability while being inversely proportional ;o layer
thicknesg. For instance, if the permeability of any area of the
résistive layer were doubled, that area will deliver doubie the
flow rate to the mine (limited only by maximum hydraulic
gradients). Similarly, if you double the size of any particular
area 1is Joubled, that area will be capable of delivering double
the flow (all other parameters being the same) to the mine.

The result of the above discussion points out the importance
of the ;eéistive layer properties; primarily, area and
permeability. In this report, comparative mine inflow rates from
various sections and categories of the resistive layer can be
evaluated. . Effectiveness of grouting in the resistive layer can
be studied by considering area and permeability reductions.
These considerations indicate why the Klohn Leonoff high inflow

target area grouting scheme was not very effective. Grouting the
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west central high permeability area was only marginally effeétive
since large areas of moderate permeability with substantial

hydraulic gradients rémained, primarily to the south.

5.2.2 Orebody Permeabilities

The permeability distributions within the orebody weathered
(relative permeability) zones are less sensitive when calculating
mine inflow rates compared with the sensitivity of resistive
layer properties. This results from the resistive layer acting
as a throttle to mine inflow. As discussed in Se;tion 4.1, the
mine inflow is independent of the mine plan some 1000 days after
the initiation of mining. The permeability of the orebody
materials are simply more than sufficient to depressurize the
deposits beneath the resistive layer. An analogy follows: Once
the valve (resistive layer) is wide open (depressurized orebody),
"the total inflow into the mine is independent of the orebody
properties and boundary ponditions. From calibration, the
permeabilities of the orebody weathered zones, evidently, are
greater than those of the resistive layer. The sensitivity in
mine inflows to permeabilities will thus only be significant
‘e;rly in the mining plan when depressurizing is actually taking
place (during the first 2-3 years of theAmine plan).

-

5.2.3 Orebody Storage Coefficient

The last parameter to be considered in the sensitivity
analysis is the storage coefficient (for water table conditions)

of the orebody materials. It is estimated that this coefficient
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is appfoximately 0.005. It is important to realize that Qatet
will drain from the orebody weathered zones as depressurizing and
dewatering takes place. Water will thus need to be pumped out of
thg mine as it comes from the overburden aquifér and from the
drainage of the orebody itself. The ampunt of water stored in
the orebody above the lowest mine workings 1is directly
prﬁportional to the storage coeffi?ient for water table
conditions and thus is a sensitive parameter. This amount of
water can be direc;ly calculated as the volume of materials
drained times the drainable storage coefficient. However, it

should be realized that this amount of water is a non-renewable

~source of water. Once this source has been dissipated, the mine

inflow will no longer be a function of this storage coefficeint.

5.3 CONSIDERATION OF AQUIFER STRATIFICATION

The model used for this study is essentially composed of two
parts linked by a resistive layer. The first part consists of
the 2-D overburden aquifer model which is connected (by the
resistive layer) to fhe second part, namely the 3-D orebody
model. Thebresistive.layer is the hydrologic c0mmunicagioﬁ link
between the two models. Key assumptions here are as follows:

1) Water flowing in the overburden aquifer is assumed to be
2-D in the hofizcntal plan view.

2) Water flowing from the overburden aguifer model down to

the orebody model is assumed to be vertical through the resistive

laver.’

THOMAS A. PRICKETT & AS S OCS. Page 85



Sensitivity

The validity of these gssumptions is reasonable for most
practical applications. 0f particular interest is the effect of
overbﬁrden aquifer stratification on mine inflow. Stratification
'in the overburden aquifer causes the primary flow directions
(directions in which the most flow occurs) to be laterally in the
horizontal plane. As mine inflow induces water to drain from the
overburden aquifer in a vertical direction, the stratification
effects are not strictly accounted for in the mine inflow model.
Curvature of the Z—b overburden aquifer streamlines vertically
downward through the resistive layer results near the orebody.
This requires‘water to flow across bedding planes in order to
reach the resistive layer and flow into the orebody.

Actually, the model calibration.phases and setting of the
resistive layer properties effectively account for these 3-D flow
effects. The calibrated values of the resistive layer
permeabilities reflect several parameter effects collectively.
For example, the chosen ca}ibrated model vertical transmissive
property of the resistive layer will actually be lower than the
true situation. This 1is Secause-a compensating lower
permeability has been used to represent the longer (and more

résistive) 3-D flow paths (streamlines). Additionally, data are

insufficient to precisely define the thickness of individual

stratified glacial overburden materials above the orebody.:

Therefore, these complicating factors are implicitly calibrated
into the resistive layer parameters. In summary, the effects of
aquifer stratification are included via the calibration phase of

this study.
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Several 2-D verticél cross-sectional models were
conceptually ﬁonsidered for further studies of the stratification
sensitivity. Due to the highly 3-D nature of the problem, the
vertical cross-sectional models were deemed inadequate.’  To
precisely model the above situation would require a full 3-D
model of the ovérburden aquifer and resistive layer. Presently,

this is not warranted with the existing database. The relative

sensitivity to stratification can be examined by varying the

resistive layer parameters as previously discussed.

5.4 SUMMARY

In summary, the resistive layer areas and permeabilities are
very sensitive parameters in the calculation of mine inflow
rates. The capability of the overburden aquifer to deliver ;ater
to the mine area is based on the aquifer parameters of recharge
rate, aquifer thickness, and permeability, all of which are very

sensitive.
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6.0 CONCLUSIONS

6.1 UNMI%IGATED INFLOW PREDICTIONS

Results of predictivevsimulation runs of the mine inflow
model for unmitigated mine inflow based on the 9100 MTPD mine
plan indicate an expected steady-state mine inflow of
approximately 0.118 M3/SEC (1870 GPM). Significant mine inflows
would begin at approximately 330 days into this mianing plan.
Measﬁrable drawdowns (1 M or 3.3 Feet) are expected to extend
radially to approximately 1829 M (l.14 Miles) to the south, 1219
M (0.76 Miles) to the northwest and northeast, and 610 M (0.38
Miles) to the north. Northerly impacts are reduced considerably
dué to localized areas of low permeability in the glacial

overburden deposits just north of the mining area.

6.2 MINE WATER CONTROL PLANS

Mine water inflow reductions, based om permeability
reductions to 1 X 1072 CM/SEC of Klohn Leonoff (4) high inflow
target areas, are negligible. This conclusion is based on the
simulation5~performed in this ;tudy. Mine inflow insensitivity to
simulatea grouting is caused by a large area of moderately
permeable bedrock and it§ associated high saturated thicknesses
of overlying sand deposits to the southwest of the high inflow
target are%s. Obviously, the impacts of this control plan are
essentially identical to the unmitigated mine inflow case since
steady-state mine inflows have been predicted to be about the

same.
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An alternative mine water inflow control simulatiph was
perfqrmed.invwhich the highly permeable Siliceous Gossans at the
eastern extremity of the orebody, as well as the central high
inf;ow target areas, were grouted at the subcrop to a resulting
permeability of 2.4 X 1076 CM/SEC. Steady-state mine inflow for
this simulation was estimated to be ;bout 0.105 M3/SEC (1664
GfM). Little mine infiow reduction was exhibited by this

extensive grouting scenario.

6.3 MODEL SENSITIVITY ANALYSIS

Sewsitivity analyses indicate the resistive layer
characterization areas and permeabilities are sensitive items
when the sensitivity is expressed as total mine inflow rates.
Mine inflow is also sensitive to the capability of the overSurden
aquifer to deliver water to the localized mine area. This
capability is a function of the overburden aquifer recharge rate,

saturated thickness, and permeability.
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APPENDIX A. FILE "REVORE" USED AS INPUT TO DESCRIBE
OREBODY RELATIVE PERMEABILITY DISTRIBUTION FOR PRE-
PROCESSOR PROGRAM.
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'WEB6, " 'LL13,* 'HM1,* 'TI' 'WW73.' °LL19.' MHB,® "TJ* °“WHBS.' *LL14, °HHL.® °EE®
'WN98,t LL2,t *TI' 'WW100.* 'TJ* "WW100," ‘EE'

'WH100," fTI' 'WR100.* 'TJ® 'WW100,* "EE'

TWRI00, T 'TI' 'WW100," 'TJY 'WW100,° CEE'

YRWH100, " TTI' 'WW100," 'TJ 'WWI0O.* CEE"

‘WH76.* CLL1Z,* CKHLL,® 'TI' *WWB4.' °LL2," “HH14,® *TJ® °WN75.° °'LL13.' "MH12,* 'EE°
'UN99, ' THEML,' CTI' 'WE100,* 'TJ® 'WW100.* CEE*

"WH100," 'TI' 'WW100,* ‘TJ' CWWL00,' CEE'

'WH100.' *TI' *WH100.* °*TJ® 'WH100.' 'EE*

'WW100,* TI' "WRIDO0.* 'TJ' "WN100, CEE' .
'REES. Y 'LL2,C 'HMI3,* *TI® 'HHBO.* ‘LL12,' CMHB.® *TJ® 'WR81.® “LL3.t "HM16.* 'EE'
CUWP4, T TLLZ,T KA.t CTI' CWWZELC 'LLI2, UHHML6.' "SSI.T 'TJT "WR100." EE'
TWHI00.t TI' 'WWICO.* 'TJ' 'RWI0O.* CEE'

'WN100,* CTI' 'WW100,* CTJ' 'WR100,* 'EET

"WW100.* CTI' 'WW100.* ‘TJ® 'WR100.° ‘EE"

'WH77.* 'LL20.* *MH2,* *SS1.t 'TI' 'WHE3,' CLL17.' *TJ® ‘WW3Z.* CLL36.' 'rH22,' 'SS3.t ‘EE

"WEg6, ' 'LL1G," “MH14," *SS4,' 'TI' 'WWE3,' 'LLIB,' HMIS." *SSA." 'TJ' 'WWL00,* ‘EE*
"WR100, ' TI® 'WM100,* 'TJ' TWH100." ‘EE!

"HN100,* TI' W10, 'TJ* *WW100,* 'EE'

"WRI00,' CTI' UWNI00.' PTJY 'WH100,' 'EE'

"WNSBL 'LLZ,* TI' CWHIO.' 'TJ' 'WWS2," 'LLI3. ‘HH14.* 'SS1.* EE*

WS2,t TLL2S.Y 'HM22,' 'SSLL' 'TI' WWZS.' CLLI7. CHHB.' 'TJ® *WN100.* ‘EE*
R100,* TTIY CMUBA, 'L, 'TJ TWNIOO. 'EE’

100" TI' 'WN100,' *TJ' TWW100.' 'EE

"WN100.* 'TI' 'WN100.* 'TJ* 'WW100," EE"

WHICO.* 'TI' 'WRI00.' 'TJ' W93, 'LL4,' 'HH3.® EE*

75, " LI CHE9L' TI' 'WN76,' 'LLS.' UKH19. 'TJ® CWMBS.' LL10.' KS.® ‘EE*
WPAL T LLEL' 'TI' 'WHLOO,' STJ' W10, °EE'

WH100, " PTI' 'WMI00.* 'TJ* 'WW100,* ‘EE’

WRL00, ' TI' THMI00,' 'TJ' 'WW10D,* ‘EE!

"W100,* TI' 'WHI00.' 'TJ' 'WN100,' ‘EE"

'gB3, 'HRIZL' UTI' UUSBL' CHE2,' 'TJ' 'WUEB.' 'HHI2,' EE"

100, * TI' TEHICO." "TJ' 'WHIOO,* 'EE

W100,* CTIY THW100.' 'TJY 'WN100,* 'EE!

100, ' TIY 'LM100,' 'TJY U100, 'EE

100, " TTI' 'WM100," "TJ' LM100," EE
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'ER*OCWR100.' CTI' "WW100,' 'TJ" 'WW100.* CEE'
*RR* "WW100,* TI® "WU100.' 'TJ" °*WW100,* °EE®
'TI® *WN70.' HMIO.® ‘UW20,* 'TJ* 'WW100.' °RR' "MMS.® *We95.° ‘EE®
*TI' *WW50.* °SS5.* 'NMS.* 'TJ' *WW100.* °RR* °MM1S.' 'SS5.* 'WWB0.* 'EE®
‘TI® 'MHS.® WW9S.* °TJ' "WK100.® °"RR" "NNS.® "WW9S.® ‘EE*
'TI' 'WW100,* *TJ® 'WWSO.* 'HK10,® °*LL10," 'WW30,® ‘RR" 'SS5.* °'MNS.* 'WW90.' ‘EE’
STI' *WW10." *KN10.* °LL1S.® 'WW6S.® 'TJ" 'WW100.® °RR® 'SSS,* "HN10.* °*L115.° ‘WW70,° °EE®
STI' 'WW10.' "HHS,® °LLS.® °*WW80.' *TJ* 'WV100.' 'RR* "HHS,* ‘LL1S.* *We80.° 'EE*
*TI' 'WN100,* *TJ* *UW100,* 'RR" °MHS.' °*LLIS.*® "WwW80.*' 'EE*
STI' 'WW3S,* 'LL20,* °*WW4S.* °TJ* "WW100.* "RR® °'LLIS.® ‘¥eed.' 'EE*
'TI' 'WWAS,* 'LLS," 'HHS,® 'LLS.® 'WW40,' 'TJ* 'WW100.® 'RR* °LLIS." 'HH5.® ‘WWB0,® ‘EE'
CTI' 'WNSOL' CEM10,' 'LL10.* °WH30.* 'TJ® *WW100.® 'RR* 'MA1S5.° 'LL10.® °"WW7S,* ‘EE'
8 TI' 'WNWSS." 'HM10,' 'WW3S,* *TJ* 'WN100.® 'RR" ‘HHM1S.' 'LL10.* *WW75.¢ ‘EE
8 'TI' 'WW75." 'LL10.® 'KHS.* 'SSS.* 'MHS.,' 'TJ* 'WM1S.* *MM1S.® 'SSS.* *UMW6S.' °RR® *SS5.° ‘M
KIS, 'LLS." 'WW75,* ‘EE°
11 48 *TI* *MN10,' °LLI1O,® *WNBO." 'TJ* °WW100," 'RR" °HN3.' *LL4.' *WW93,* °EE’
1238  'TI' 'WU75." 'LL2S.* *TJ* *WN10.* *LL30,' 'SSS.* 'KN10.* 'LL10.* 'WW3S5.* °RR* ‘MM10.° ‘LL2S.
' "SSS.* 'WW60.' CEE!
12 48  °TI® *SS10.* *NHS.® *LLIO.® 'WN7S,* 'TJ* 'WW100,* °"RR® °*SSS.* 'XX10.® °LL10." "WW7S.* ‘EE®
1348  'TI' "LL10." 'KNS.® "WNBS.' 'TJ" 'WW100.' 'RR® *HAS.® *SS3.* °LLIS.* °*WW77." “EE®
1448 CTI' 'WW30. HHLO.C 'WNG0, ' TTJ' 'WH100,° CRR' “HHS.® 'LL2,°* WW93.° °EE*
10 'TI® 'WWA0.* 'HH10,' °*WW30,' 'TJ* °BW100.* °RR® "MMS." 'WW9S.* °EE"
10 *TI" 'EW90," 'SSS.' 'MMS.' 'TJ' 'WW25,° ‘MN20,* 'WNSS,' 'RR® 'HH20.' "WWBO.' ‘EE'
10 TI' "KHS.® 'WW9S.' *TJ* 'WW100.° RR® °HHS,' "WW93.' ‘EE®
10 'TI® 'WWL0Q.' 'TJ' 'WWAS.® 'HHS.® 'MWSO.' CRR® 'HNS,' 'WW9S,' CEE
10
10
10

— -

—— w0 00N D> G Lo O~
[PCR N U RN F I 7S By 78 N B ZR B 6 B R &4 I
wuwmmmmmwmmwmm

—_—o

STI® 'WWIG," MMIO.® "WWBO0,' TJ® *WW100.' 'RR' 'MMI0." "WW9O.' °EE®
MTI' 'WW10,' 'HKS,' 'WWBS.' 'TJ* 'We100.' 'RR® ‘MH10,* 'WW90.° EE*
'TI' 'WW100.* 'TJ* 'WWI00.' *RR® °'HMS,' 'WN9S.' 'EE'

'TI'OCEW100,* *TJ* 'WK100.* 'RR' 'WW100.' ‘EE'

10 *TI* *WN100,' 'TJ* "WW100,* 'RR® "H#S.' "WW9S.' 'EES

15 'TI' 'WW100,* ‘TJ* 'WW100.' 'RR' 'HM2., 'Ww98,' 'EE’

SN S IS R 4
SR RN 7S Iy PR SN R JS I IS I FY IS B
—
<

310 CTI' 'WW100, ‘TJ* *WW100," 'RR® HHI0,' "WWSO.' 'EE'

310 'TI' 'WWI0O.' 'TJ" 'WW25,' 'HH10.' 'WW6S.,® ‘RR' °HM10.' 'SS2.° °WWBB.® °EE°

410 'TI' 'MMS.® 'SS10.* 'MHS.* ‘WWBO.' 'TJ® 'WW100.,' °RR® 'SSS.* 'HHS.® *WW?0." 'EE*

310 'TI' 'EN100.' 'TJ® 'WW30,* 'MMS, 'SS10," 'HNS.,' 'WWS0.' °RR® 'SS7.% *HHS.' ‘UEB8.* ‘EE*
410 'TI® *SS2,° 'KHM2,* 'WW94,' *TJ" 'WW100,* °RR® 'SS10.' 'HH10.' 'W¥BO.® “EE‘

410

COTI®OWRI00,t 'TJT WWL00,' CRR® MHS, 'WR9S.' 'EE

~
st A b A pa e SO QD N O~ U B DGR
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APPENDIX B. FILE "RESIST" USED AS INPUT TO PRE-PROCESSOR PROGRAM
TO DESCRIBE RESISTIVE LAYER RELATIVE PERMEABILITY DISTRIBUTION.
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APPENDIX C. PRE-PROCESSOR PROGRAM USED TO GENERATE OREBODY
NODE CARDS FOR INPUT TO CALIBRATION AND SIMULATION
(FILE "PREP").



[ox BN o 2 g 2 o B B ov ]

[qr M or)

eedesecsttitseihoctoeeeesotittssitsettoctesciodotsdosodedenssdonsesd
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¢

PRE-PROCESSOR FOR GEMERATION OF MINE NODES
PRCPARED FOR EXXON HINERALS
BY THOHAS A. PRICKETT AND ASSOCIATES
URBANAs IL

t
4
4
t

202320032023808030320020000003828080¢00200828000000¢083080008480008340043

8052

2051

PROGRAK PROG(INPUT, TENP;REVORE,RESISTsNODES3sOUTPUT, TAPES=INPUT,TA

$PE7=KODESIs TAPEB=REVORE s TAPE9=RESISTs TAPE19=TENP)

DIMENSION CAT(4)sPERM(4)sTEI(20+10515)sTEJ(20510515)sR(20510+15)+D

$2(13)sPEK(20510515)»PEI{(20510515)sPEJ(20,10515)+SF(20510,15)
DIKENSION DYYI(20+10s13)+DYYJ(20510,15)sTFR{20510415)
DIHENSION RSTTHK(16,5)sPCAT(4)sPRST(4)

DATA PERH/0.0+1,530,430./

DATA PRST/.552,0855.005y.021/

DATA ((RSTTHK(IsJ),I=1:16),J=1,5)/80%1,0/

DATA CAT/2HWHs 2HLL s 2HKKs 2HSS/

DATA PCAT/2H 1s2H 2,28 3524 4/

DATA (DZ(K)sK=1,13)/

$0.003,281,161.595:147,645,4%73,8225,25108., 4325, 2190, 227550,0/

DATA DX,DY/328.15328.1/
DATA DFCAT/2HWW/

DATA STORE/S.E-08/

DATA ANTIsANTJsANR/3%1,0/
DATA CW.CL,CHsC5/4%1./

INFUT PARAMETERS

FRINTY, "INPUT PWsPLsPHsPS®

READL s PERK

IF(EDF(5).KE.0.0) CONTINUE

FRINTSsPERK

FRINTS "INPUT THE ANISOTROPY FACTOR FOR TIsTJsAND R®
READS s ANTI ANTJr ANR

IF{ECF(5),KE.0.,0) CONTINUE

PRINTLsANTISANTJsAKR

PRINTE, *INPUT THE SPECIFIC STORAGE®

READ$rSTORE

IF(Z0F{5).NE,0,0) CONTINUE

PRINTE,STORE

FRINTX, * ENTER CONTROLS ON WEATHERING GROUPS{(DEFAULTS OF 1)*
READEs CWsCL+CHsCS

IF(EQF(3)+NE,0,0) CONTINUE

FRINTZsCHyCLsCHsCS

FRINTX,* ENTER RESISTIVE LAYER FERMEARILITIES(GPD/FT¥£2)*
D0 8051 IFK=1+4

FRINT8052,PCAT(IFH)

FORMAT(* 21312 *4A2s" 1iyy*)

READX, FRST(IFK) ‘

IFCEDF(S) . NE,O.0) CONTINUE
FRINTX,FRST{1)sPRST(2}yFRST(3)FRST(4)
HRITEC19X)PERNsANTIANTJs ANRsSTORE s CWrCL CHsCSsFRST

FILL ARRAYS WITH DEFAULT HAATERIAL PERHEARILITY
#HD FILL STCRAGT FACTOR ARRAY

C-1



(o]

5

1

B
ot ]

190

200

D0 S K=1512

10 5 1=1,20

10 5 J=1110

[0 & IP=1,4
IF(DFCAT.EQ.CAT(IP)) P=PERN(IP)
DYYL(Iy JsK)=DYYJ(I5J1K)=0,0
TFR{I1JsK)=0.0

PEK(Iy JyK)=FEL(Is JsK)=PEJ(I+JsK)=P
DZZ=(DZ(K)4DZ(K+1))/2.0
SF(1,JsK)=7,48STORE£DX¥DYLDZZ
TEJ(IyJsK)=PEJ(I 0 JsK) §DXSDZZ/DY
TEI(I5JsK)=PEI(IsJsK) DYRDZZ/DX
R(114sK)=0,0

CONTINUE

KMAX=THAX=JHAX=0

CONTIMUE

READ(Bs$)IsJsK

IF(EOF(B) \NE.0,0) GO TO 2
TFR(IsJsK)=0.0

PRINTEs®

PRINTEs Is 09K

TR=TEI(I»JyK)=TXLI=TXLJ=PEK (1, J)K)=TXK=0.0

PJW=PJL=PH=PJS=0,
XJL=XJH=XJH=XJS=0.0
PI¥=PIL=PI¥=PIS=0.0
XIW=XIL=XI¥=X15=0.0
FLAG=3H

READ(Sy K) IALP
DECODE(10+405 JALF)TH XL

' FORMAT(A2:FB.0)

IF(T¥,EQ,2HEE) GO TO 99
IF(TW,EQ,2HTI) FLAG=TW
IF(TW.EQ.2HTJ) FLAG=TW
IF(TH.EQ.2HRR) FLAG=TH
IF(FLAG.EQ,T¥) GO TO 3
IF(FLAG.EQ.2KTI} GO TO 100
IF(FLAG.EQ.2HTJ) GO TO 102
IF(FLAG.EQ.2KRR) GO TO 104

FRINT%)" RO RECOGNIZARLE PARAMETER COMPUTATION'

STOP

CONTINUE

DO 200 IP=1,4

TF(CAT(IP).EQ.TH) P=PERH(IP)

IF (TW.EQ, 2HHU) PIH=P

IF (TW,EQ.2HLL) PIL=P

1F (TW,EQ . 2HXH )P IH=P

IF (TW.EQ, 2HSS)PI5=P

IF (TH.EQ, 2HWN, AND,K.EQ.2) PIH=PACH
1F(TW,EQ.2HLL . AND,K,EQ.2) PIL=PICL
TF (TH.ED, 2HKM, &NDL KL ED.L 2)F TH=PLCH
IF(TY.EQ, 2HSS  AND K, EQ. 2)PIS=F4CS
IF (TH,EQ.ZHUW) XTH=XIWHAL
IF(T¥,EQ, 2HLL) XIL=XIL$IL
TF(TW.ER. 2HMH) XIM=XIMIXL-
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IF(TW.EQ,2HSS) XIS=XIS+XL
TALI=XINTXIL+XIN+XIS
60 10 3

102 CONTINUE

202

104

204

79

DO 202 IP=1,4

IF(CAT(IP).EQ.,TW) P=PERK(IP)
IF(TW,EQ.2HWH) PJN=P

IFCTW.EQL2HLL) PJUL=P

IF(TW.EQ. 2HHN) PJIK=P

IF(TW.EQ,2HSS) PJS=P
IF(TVW.EQ.2HWW,AND,K,ER,2) PJN=PICH
IF(TW.EQ.2KLL . AND.K,ED,2) PJL=PICL
IF{TW.EQ.2HNM, AND, K, ED, 2)PI¥=PLCN
IF(TW.EQ 2HWH) XJW=XL+XJW

TF(THLEQV2HLL) XJL=XL4XJL

IF(TW,EQ.2HKM) XJIM=XL+XJK

TF (TH.EQ.2KSS) XJS=XL+XJS
TXLI=XILEXIUEXINEXIS

GO T03

CONTINUE

DO 204 IF=1,4

IF(CAT(IP).EQ.TW) P=PERH(IP)
IF(TW.EQ.2HWY,AND.K,ER.2) P=PECW
IF(TW.EQ.2HLL,AND.K.EQ,2) P=P3CL
IF(TH.EQ.2HHN . AND.K,ER,2) P=PXCH
IF(TW.EQ,2HSS.AND.K.EQ,2) P=P1CS
PEK{IsJ:K)=PEK(IsJsK)+PEXL/100,
IF(P.GT,0,0) TXK=TXK+XL

TR=TR+XL

IF(P.6T.0.,0) TFR(IsJsK)=TFR(I»JsK)+XL/100,
60 T0 3

CONTIRUE

DZZ=(DZ(K)4DZ(K$1))/2.0

DYYJ(I+JsK)=0,0

IF(PJW.GT+0,0) DYYJ(IyJsK)=DYTI(IsJsK)+XJH
IF(PJLLGTL0.0) DYYJ(IsJsK)=DYYJ(Is JrK)4XJL
IF(FJK.GT.0,0) DYYJ(IyJyK)=DYYJ(IsJsK)+XIH
IF(PJE,GT.0.0) IYYJ(IsJsK)=DYYI(IsJsK)+XJS
XP=1,0

IF(FJH,6T,0,0) XP=XP¥P.N¥

IF(FJIL.GT.0,0) XP=XFtPUL

IF(PJE.GT.0,0) XP=XPXPJK

IF(PIS.6T.0.0) AP=XPLPJS

PEJ(I+JsK)=0.0

QUCK=0.¢

IF{PJE.GT+0,0)QUON=XJW/PIY

QudL=0.0

IF(PJL.5T,0,0)QUOL=XJL/PJL

0uoK=0.0

IF (F54,67.0,0)QUON=XJH/P ¥

0U08=0.0

IF (FJS.6T,0,0)QUBS=XJS/PJS

IF (QUDH+QUOL $QUON$QUDS.G6T.0.0)
$FEJ(IysK)=DYYJ(Iy J:K)/(BUOK+QUOL+GUOK$QUOS)
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TEJ(I9J:K)=0,0
IF(DYYJ(IyJsK) W6T. 0. 0ITEJ( Ty J5K)=PEJ( I+ JsK) RDXXDZZ/DYYI(I4 J2K)

$/3.281

DYYI(I,JsK)=0,0

IF(PIN.6T.0,0) DYYI(IsJsK)=DYYI(IyJsK)$XINW

IF(PIL.GT.0.0) DYYI(I,JsK)=DYYI{IsJsK)$XIL

IF(PIN,6T.0.0) BYYI(I,JsK)=DYYI(I,JsK)+XIN

IF(PIS.GT.0.,0) DYYI(Is+JsK)=DYYI(IsJsK)I$XIS

PEI(1s:K)=0.0

IF(DYYI(IsJsK) 6T, 0,0)PEI(IsJsK)=(PIREXINPILEXIL+PINEXIMIPISEXIS)
$/DYI(T 1 1K)

TEIC(IsJsK)=3,2818DYYI(I5 JsK) $DZZSPEI(Ts J2K) /DX
IF(TXK.LE,0.0)PEK(I+JsK)=0.0
IF(TXK.GT.0,0)PEK(15JsK)=PEK(1,JsK)/(TXK/100.)

IF(K.GT.2)R(I s JsK)=C{TFR(Is JsK)4TFR(Is JsK-1))/2,0) $DXXDYR(PEK(Is Jy
$K)4PEK(1sJsK-1))/2,0/DZ(K)

IF({TR.NE.100.) PRINTE,I,JsKs* TR = *4TR

IF(TXLI.NE,100,) PRINTS»IsJsKs® TXLI
IF(TYXLJ.NE,100,) PRINT®IxJsKs® TXLJ
KHAX=HAXO (KMAXK)

JHAX=HAXO0 (JKAX:J)

IHAX=HAXQ(IMAXsI)

G070 1

CONTINUE

YTALI
HyTXLS

SET ALL FARAKETERS FOR RESISTIVE LAYER
K=1

10 1000 I=1,IHAX

D0 1000 J=15JH¥AX
BZZ=(DI(K)4DZ(K+1))/2.0

TEHI: 1HK)=TEI(I, J:K)=0.0

SET LAYER ONE SF HIGH 7O MAINTAIN CONSTANT
HEAD BOUNDARY WITH 2-D HODEL

SF(I+JiK)=1,E21
SET LAYER ONE LEFAULT R TO ZERO

RiIsJsK)=0.0

1000 CONTINUE

INPUT RG ROWE'S COHFOSITE RESISTANCE INBICES

K=2

£833 READ(9,%)1,JsFR1sC1sFR2,C2,FR3,C3:FR4,C4

C
c
C

IF(EQF(9).NE,0.0) GO TO 8834
R(I;JoK)=(DX2DY/RSTTHR(I,J) ) $(FRISFRST (1) +FR2XPRST(2)+FRILPRST(I)+
$FR41PRST(4))

GO 70 6833

8334 CONTINUE

FILL IN INTERKEDIATE LEVEL PARAMETERS
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1001

DO 1001 K=5,11,2

DO 1001 I=1,IKAX

DO 1001 J=1,JMAX

DZZ=(DZ{K)I+DZ(K$1))/2.0

PEJ(T5 1K) =(PEJ(Ty JyK-1)4PEJ(15J:K$11)/2,0

DY J=(DYYJ(Is JsK-1)4DYYI(I, JsK$1))/2,0

DYI=(DYYICIy JsK-1)4DYYI(IsJsK$1)1/2:0
IF(DYJ.BT,0.,0)TEJ(I5JsK)=PEJ(1+JsK) XDX*DZZ/DY /3,281
IF(DYJ.EQ.0.0) TEJIsJsK)=0.0

PEI(IsJsK)=(PET{Is JsK-1)+PEI(I+J:K$1))/2.,0
TEI{IsJsK)=PEI(I+JsK) %3, 281 XDYI*DZZ/DX
PEK(I+JsK)=(PEK(I+JsK-1)+PEK(T+ JsK$1))/2,0
ATFR=(TFR(IsJsK-1)+TFR(I+JsK$1))/2:0
R{LyJsK)=ATFREDXSDYX(PEK(IyJsK}4PEK(I+JsK-1))/2,0/DZ(K)
CONTINUE

DUTPUT ALL NODE DATA

DO 1002 K=1,12

DO 1002 I=1sIKAX

DO 1002 J=1, JHAX

URITE(79737) 1y JoKsANTTETEI(I s JoK) s ANTJRTEJ(I5 JsK) s ANRER (I Jy
$K)sSF(IsJsK)-

737 FORNAT(313,4615.8)
1002 CONTINUE

END

C-5



APPENDIX D. PROCEDURE FILE "EXXPRC" USED TO CONTROL
CALIBRATION EXECUTION FOR BOTH 211 AND 213 PUMP TESTS.



EXXPRC(HODEL=213)
GRAByUOILIB,

RETURN, KINPLN,

GETs DUMKY.

GETs BEXXON=REXX_NODEL,
ATTACH, D2_MODEL/H=N.
ATTACH, DI_KODEL/H=W,
SKIPEI,DZ2_HODEL,
SKIPEIsD3_KODEL.
GETsREVORE.

1t GET/BPREP.

GETyPREP,

RWF,

GET+REVORESRESIST,

FTNs [=FREPsL=0+B=BPREP,
EPREP,

GET»POTENyBOTOH, THICK,
GETsEXTBDYsRECHRG) PERHEA.
RWF»

SETTL(100D)

REXXON s DUXHY OUT,PL=30000,
RW¥F»

REFLACE,DDsDDD.
SKIPEIsD2_KODEL.
COFYEI,D2,D2_HODEL,
PACK s D2_HODEL.,
SKIPETsD3_HODEL,
COPYEIsD3,D3I_KODEL.,
FACKsDI_NODEL,

RETURN: D2_KODEL, DI_HODEL.
REFLACE, D25 D35 BUTP/NA,
GRARs EZGRAPH/FUTURE
RETURNs REVORE s RESIST s POTEN, BOTOHs THICK,
RETURN: EXTBDY s RECHRG» PERKEA,

SNOTE(DUTPUT,NR) $ XUSE EZGRAPH COMMANIS ‘RUN DB’ FOR 2D + “RUN DDD‘ FOR 3D PLOTSR.

CALLS TEK,
EZORAPH.
/
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APPENDIX E. CALIBRATED OREBODY NODE CARD FILE USED FOR BOTH
CALIBRATION AND UNMITIGATED INFLOW SIMULATION.
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00
O
9,
D
D
2.
0'
0.
0,
0.
0.
0.
0,
0,
0.
0.
0.
0.
0.
0.
0.
0,
00
00
0.
00
0.

0.
0.
0.

0.
0,
0.
00
0.
0,
0.
00
00
0.
0'
06
0,
0.
0,
0.

00
0.
o,
0'
0.

 103ECIE22
1000558422
+100090E 422
 100000E422
+100000E422
+100363E422
+100006E422
+100000E422
+100060E+22
+100000E+22
+100000E+22
+100000E+22
+100000E422
+100000E422
+100000E+22
+100000E422
+100000E422
+100000E+22
+100000E+22
+100000E422
+100000E422
+100000E422
11000005422
+ 100000E422
+100000E422
+100000£322
,100000E322
+160000E422
+100000E422
+100000E+22
+100000E422
+100000E422
+100000E422
+100000E422
+100000E422
 100000E422
+100000E422
. 100000E422
 100H0DE22
1000058422
+100000E422
 100006E422
 100000E+22
+100000E 422
+100000E422
+100000E422
+100000E+22
 100060E422
1 100900E322
100000422
+100600E+22
. 100000E+22
+100000E422
+160G00E422




— s [ T S Sl o el el R el ol ol e e N
i ool ol ol il v I R IR SRR W W R W IV SO N NN N

N O~ O~ O~ LN UL LT UT UL & B b b b GGG OGEGI R R R R RO = e s

TR R T B S U RE RS § R S YR NC RSP 7, R S PY R SC R e ¥ R e N S A L 7S B I e T g I PRI = U1 Gl R == N B IR = U R (2 I JN B S R &)

FO PO P P RO PO R R P RO R BRI RO R RO R NI RO 13 RO R 1D RO RD R 1O PO R PD 4 e e e s bt 0 1t 0 s L S e S ot andll ool o B ool on il el ol o Bl o

0.
82,4889
82,4880
2325.03
2474.64
2474.64
82,4880

2,4880
233,11
2474.44
2474,54
82.4880
82,4880
1998.21
2474.64
2474,64
82,4880
£2,4880
1756,99
2474.64
2474.84
82,4880
82,4880
1709.15
2474,64
2474, 44
82,4820
82,4889
144786
2474,64

2,4880
159,654
247484
2474.64
247464
82,4880
134,494
2474,64
2474.,64
2474.64
82,4380
134,491
247464
2474,64
2474,44

2,4880

LDLJS
"474 64
247464
2474, 64
82,4880
91,3151
2474.84
2474,44
2474.64

2,48E0
10-.‘
2474, 44
2474, 84

E-2

0,
215,29
1&0‘99
ﬁlJo&??
215,299
215,299
215,299
215,299
215,299
215,299
215,299
215,299
215,299
”14. 99
Jpa??
215.299
215,299
215,299
3698449
366,59
215,299
215,299
215,299
7282.57
10765.0
14 6,76
Joa??
215.:99
14382,9
10745,0

+100000E+22
+1000G0E+22
+100000E422
100000422
+100000E+22
+10G000E$22
+100000E+22
+100000E+22
+100000E+22
+100000E+22
+100000E422
+100G00E+22
»100000E422
+100000E422
»100000E+22
+100000E+22
+100000E422
+100000E$22
+100000E422
+100000E$22
+100000E$22
+100000E+22
»100000E422
+100000E$22
»100000E422
» 100000E+22
3.32105
3432105
3.32105
3432105
3,32105
3032105
3.32105
3,32105
3.32105
3.32105
3432105
3.32105
3.9L104
3.32105
3,32105
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2474.64
82,4880
82,4880
1009.65
2474.64
247464
82,4880
82,4880
6884775
2235.42
2474.,64
82,4880
61,8660

L‘ * 528

2400,40

2474, 64
4.,94928
82,4889
377,795
2169.43
247464

0.

0.
72,5894
1549.12
2474, 64

0.
16,4976
82,4880
1699,25
1278.5¢6
15,4976
64,3406
82,4880
1214,22
202,096
80,0134
8‘.ﬂ880
82,4889
345,422
488,775
82,4880
82,4880
82,4880
82,4880
488,773
82,4680
82,4880
82,4880
82,4880
284,584

0
15,4670
4,64010
92,8020

2474,64
82,4880
83,3044
634,523
2474.64
2474, 64
92,4880
82,4880
313,246
2474,44
2474,44
82,4880
82,4880
134,784
2474,44
2474,44
329,952
343,700
155,442
1918,33
2474.44

412,440
100,155
364,991
2474,64
0.
164,976
135,671
89,5052
2474,84
374,945
103,110
91,4501
10‘0J97
221,941
86,8293
82,4880
2,4880
116,829
91,3151
82,4880
82,4880
82,4880
96,7034
2,4880
82,4880
§2.4880
82,4880
91,4501
82,4880
0,
205,769
11800,3
58001.2

wov

E-3

2352,71
215,299
215,299
4224.17
10765.0
1586.76
215,299
215,299
15447.7
8760.,53
215,299
215,299
215,299
9884.39
11303.2
215,299
215,299
215,299
8810.,04
4872,35
215,299
215,299
215,299
215,299
°15.299

Jog99
-15. 299
215,299
215,299
215,299
215,299
215,299
215,299
215,299
215,299
215,299
215,299
215,299
215,299
4312,67
’8°1 47

JDL??
214.299
sad»a??
215,299
3485.69
215,299
215,299
215,299
215,299
1481.,26
186,439
493,825
10597.8
12432.9

3.32105
3,32105
3.32105
3.32105
3.32105
3,32105
3432105
3,32105
3.32105
3.32105
3.,32105
3,32105

3.32105

3.32105
3.32105
3.321035
3.32105
3.32105
3.32105
3.3210%5
3.32105
6,22716
8.22718
5,22718
6,22713
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0.

0.
992,981
187,151

0,

0.

-0

185,604
1979.78

0,

0.

0.

0.
1234.,27

0.

Oo

0.

o.
54,1345
928020

0.

0.

0.
1190.96
12,3736

00

0.

0.
1058.40
136,119

0.

04

0'

22,309
402,142

0.

0.

0. .
1139.92
1856.,04

1051.76
§69,781

00

0.

0.
185,604
3340.87
13,9203

0,

0.

0.
2763.95

0.

0.
2088.25

0.

0.

0.

0.
5577.,04

0.

0,

0,

0.
5742.70

0.

0.

0.

OD
1218.,51
305,310

0,

0.

0,
$338,93
315,396

0.

00

D,

0.
467,375

0,

0,

0,

0
362,338
773,350

0,

0,

0.
2180.50
773330

0.

0,

0.
267287

0.

0.

0,

0,
1594.54
1074,10

00

ol

0.
768,738
870,563

4993.18
166,439
6211,54
5012.15
4993,18
4993.18
166,439
5809.84
1268647
4993.18
4993,18
166,439
168,439
12611.9
4993.18
499,18
166,439
166,439
9346.12
5211.21
4993.18
166,439
166,439
10374.5
6038475

4993.18
166,439
166,439
7344,67
5727.18
4993.18
166,439
168,439
4465.18
9722.72
4993.18
166,439
186,439
$309.38
11831.2
4993.18
83,2196
26,6303
6507.,69
12279.1
4993,18

0.

00
4998,48
11430.9
J211.2

0,
6,85757
184,773
§675.46

E-4

6,22716
8,22716
6,22716
6:22716
6,22716
$.22716
§.22716
6,22716
6,22716
6,22716
6,22716
6,22716
6,22716

122716
5:22716
6,22716
6,22716
6,22716
6.22716
6,22716
6,22716
6,22716
6,22716
6.22716
6,22716
6422716
8,22716

122716
6,22716

22716
6,22716
8,22716
5,2271%
6,22716

V22715
8,22718
6:22716
5,22716

122716
6,22716
6,22716

122716
5.22718
6,22716
6,22716
6.22716
5,22715
6.22715
6,22716
6,22716
5,22716
5,22716
6,22714
8,2271%

22716



bt A peh em fet b bea pea A A b e e e s A s A A ea g
mmmmwmwmmmn»»»buwuuum

NN N NI 00000~ LT LN LT LU e de g GG GEGEGER FD R PO PRI et e e e

-l-t»l'-J‘—-Lﬂ-h-bleb—»L"l-L—olrJH(_'l.t-bleHLﬂ-l—NNHMbMFJP‘MbOlMHMbOIFJHM-hbJND—‘M-bW"JHU‘!-bO-‘FJ"‘U‘I

1,54670

0.

0.

0.
726,949
1082,49

0,

00

0,

© 235,098
1198.69

0.

0,

0.

0,

0,

0.

0.

00

0,

0.
203,750
239,185

0.

0.

0.
333,309

00

00

0.

0.
332,201

0.

00

00

0

0
776,244

0,

0.

0.

0,
438,503

0.

0.

0,

0.
404,178
3129,34

0.

9,

0,
304,518

91,9090

12,3736

0,

0'

0,
1471,18
568,919
15467.0

0.

0.
154670,
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0.

0.

0.
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0.

0.

0.

0.

0.

0.
8978.41
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11073.4

0

0.
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0‘

0.

0.

0,
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38628.1

0,

0‘

0'
1466.02
442,935

00

00

0,
198,352
851,798
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00

0.
841,442
2301695

0'

4466,53

1.66439

89,8772
166,439
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3694,90
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850055
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00
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00
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6,22716
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RY-X.
36735
3,635
36355
3.63245
3.83255

3.83285
3.63235
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0.
0.
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3.,83265
3.,63263
3.,63265
363265
3463265
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3.63263
3,63265
363263
3.,632835
3.63265
3.,63265
3,63265
3.63285
3463265
3,83265
34163265
3463255
3463265
3.83263
3463265
3.63285
3,632835
3.63263
3483265
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E-17

3,63283
1,81632
1.81632
1,81632
1,81432
1.81432
1,81632
1,81632
1,81432
1,81432
1.81632
1.814632
1.81632
1.81632
1,81632
1,81632
1,81632
1,81632
1.814632
1.814832
1.81632
1,81432
1.81432
1.81632
1,81£32
1,81432
1.81432
1.81432
1,81632
1,81832
1.81632
1,81832
1,81632
1,81632
1.81432
1,81832
1,81432
1,81632
1.81632
1.81832
1,81632
1,81432
1,81632
1,81832
1,81632
1.81632
1,81432
1,81432
1.81832
1.81432
1,81532
1.314632
1,81632
1.81632
1,81622
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1,81832
1,81432
1.81632
1,81632
1,81632
1,81632
1.81632
1.81432
1,81432
1,81432
1.81432
1,81632
1,81632
1.81632
1,81632
1,81632
1,81632
1,81632
1,81432
1,81632
1,81632
1,81632
1,81632
1,81532
1,81632
1,81432



APPENDIX F. FILE "EXTBDY'" USED TO DESCRIBE EXTERIOR
BOUNDARY CONSTANT HEAD NODES FOR OVERBURDEN AQUIFER
MODEL.
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368
37 8
19
379
89
110
38 10
111
38 11
112
38 12
113
38 13
114
38 14
115
38 15
39 15
116
39 16
40 16
41 16
42 16
117
42 17
43 17
118
42 18
42 18
119
219
42 19
22
41 20
42 20
22
41 21
222
322
41 22
323
40 23
41 23
324
424
I9 24
40 24
425
392D
40 25
426
40 26
47

[
v e

0

F-2



30 27
528

628

728

8 28

38 28
39 28
8 29

? 29

10 29
3729
38 29
10 30
11 30
37 30
1y
38 31
37 3
11 32
36 12
1133
36 33
11 34
36 34
10 35
11 35
36 35
10 38
11 36
35 38
36 36
10 37
11 37
337
KAy,
10 38
11 18
12 38
33 38
34 38
11 39
1239
3239
33 39
11 40
14 40
15 40
16 40
17 40
18 40
32 40
11 41
12 41
13 41
14 41

F-3



18 41
19 41
29 41
21 41
2241
25 41
24 41
28 41
29 41
30 41
14
32 41
24 42
28 42
24 43
25 43
26 43
27 43
28 43

1524
1325
14 25
1325
16 25
11 26
12 26
13 26
14 26
15 24
16 26
10 27
1127
1227
1327
10 28
1128
9 29
10 29

F-4
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APPENDIX G. FILE "RECHRG" USED TO DEFINE OVERBURDEN AQUIFER
RECHARGE AREAS DIFFERENT THAN GLOBAL RECHARGE OF 220 MM/YEAR
(0.01478 GPD/FT2) IN GPD/FT2.
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APPENDIX H. FILE "PERMEA" USED TO DEFINE OVERBURDEN
AQUIFER PERMEABILITY HETEROGENEITY FOR NODES DIFFERENT
THAN 1.22E-4 M/SEC (259 GPD/FT2) (FIGURES ARE IN
GPD/FT2).



15 4 80,574
16 4 80,576
17 4 80,576
11 5 80,576

17 5 80,576
11 6 80,576
12 6 80,576
13 4 80,576
14 6 80,578
15 6 80,576
16 6 80,574
17 6 80.576
18 6 80,576
19 6 80,376
11 7 80,576
12 7 80,576
13 7 80,576
14 7 80,574
15 7 80.574
15 7 80,576
17 7 80,574
18 7 80,576
19
11 8
1288
10 8
80,576
14 80,576
80,574
17 8
1888
1988

18
19
20
21

’,’7
e

-
~O
(2]
~4

23

4
3
4
4
4
4
24 4
4
5
5
5
5

~0
(2]
~

25
18
19
20
21 S 937
22 5 5,937
20 6 5,937
21 6 5,337
22 .6 5937

mwwmu‘x_nmmmunm
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APPENDIX I. FILE "BOTOM'" USED TO DEFINE OVERBURDEN
AQUIFER BOTTOM ELEVATION IN FEET.



1
14133 1426.7
1520,0 1523.0
1525,0 1525,0
1463,0 14500
1477,0 1478,0
2
1413,9 14261
1520,0 1521.7
1550,0 15500
1520,0 15000
1475,0  1480.0
3
1413,6 14245
15000 1513.0
1550,0 1550,0
1525.0 1500.0
1450,0 14600
4
1400,0  1400.0
14600 1475.0
1525,0 1525,
1500,0  1450.0
1450.0  1465.0

v
1398,0 1400.,0
1400.0 1400.0
1450,0 1450.0
1400,0 14000
1452,0 1432,

6
1396.1 1399.4
1484.8 1488.7
1517.4 1520.7
1533.4 13527.%
1449.0 14710

1392.8 1399.4
1499.6 1501.2
1532,2 1333.8
1946,1 13324
1467.6 14710

1395.2
1514.8
1351,9
154741
1469.4

[

r—
%= N Lol

~Q

1400.0
1542:1
1574.9
1532.2

1432.7

ba hea b s pes
W B S B &, B &Y ]
~5 o
~Sden 2 oo
- 4 e - -
r) 2 O n O

ol g

1444.8
1523.0
1525.0
1450.0
1479.0

1443.1
1526.0
1550,0
1450.0
1485.0

1439.5

1525.0

15500
1450.0
1475.0

1400.0
15000
1525.0
1425.0
1465.0

1400.0
1400.0
1450.0
1400.0
1452,0

1406.2
1491.2
1524,0
1522.4
1476.35

[ N T
I n L1t I
[N IR =]

14040
1322.3
1356.8
151544
1462.5

1452,0
1524.0
1523.0
1450.0
1300.0

1450.0
1528.0
1550.0
1450,0
1490.0

1500.0
1525.0
1420.0
1463.0

1400.0
1430.0
1450.0
1400.0
14520

1410.3
1494.,5
1525.7
1508.8
1400.0

1409,2
1505.9
1542,1
149946
1400.0

1406.0
1523.7
1561.7
1491.9
1350.0

— s b e A

(DS I S S B &, N 25

14530
1524.0
1300.0
1450.0

1450,0
1544.3
1550,0
1450.0

1465.2
1537.2
155040
1450.0

1410.0
1500.0
1525.0
1420.0

1400.0
1430.,0
1450.0
1400.0

1410.8
1497.8
1525.,7
1485.3

1410.8
1510.9
1942.1
1474.9

1410.,8
1528.9
1569.9
1464,0

I-1

1454.0
1525.0
1500.0
1450.0

1450.0
1550.0
1550.0
1450.0

1440.0
15430
1550.0
1450.0

1415.0
1515.0
1525.0
1420.0

1400.0
1430.0
1450.0
1400.0

1410.8
1501.0
1525.7
145841

1410.8
1515.8
1543,7
14504

1410.8
1533.8
1548.3
1437.2

1454.0
1325.0
1500,0
14300

1450.0
1548.8
1350.0
1450.0

1425.0
1515.0
1525.0
1420.0

1400.0
1430.0
1430.0
1400.0

1410.8
1504.3
1525.7
1433.4

1410.8
1522,3
1548.6
1425.7

1421
153
156
141

+
L]
.
.

O O N

8
5
8

1441,1
1565.0
1574.9
14436

14

1525.,0
1500.0
1450.0

1453.0
1550.0
1340.0
1450.0

1460.0
1350.0
1350.0
1450.0

1445.0
1325.0
1520.0
1425.0

1400.0
1430.0
1450.0
1400.0

1416.3
1307.6
1543.2
1416.9

1429.8
1525.7

15

1412,5

14

15

15
14

e

54,0

60,7

50,2
42.1
61,8
21,7

0

.

1454,0
1525.0
1463.0
1462.0

1460,0
1550.0
1330.0
1450.0

1460.0
1530.0
1550.0
1430.,0

1450.0
1523.0
1515.0
1440.0

1400.0
1430.0
1450.0
1425.0

1443.4
1510.9
1534.7
1405.5

1467.2
1525.7
1359.8
1410.8

1471.2
1545.3
1561.8
1443.7

147644

558.3
1574.9
1476.4

1456.0
1525.0
1465.0
1473.0

1300.0
1550.0
1525.0
1460.0

1470.0
1350.0
1535.0
1425.0

1450,0
1525.0
1510.0
1450.0

1400.0
1440.0
1400.0
1450.0

1476.4
1514.2
1533.0
1416.2

1450.4
1528.9
1533.6
1434.6

1497.8
1350.2
1555.2
1463.9

1502,9
1571.6
1541.8
1459.0



10
1395.4 13995
1528,9 1339.8
1563.3 1581.4
1535.5 1522.4
1449.8 1435.2

11
1396,9 14000
1532,2 1541.6
1555.2 1578.2
1532,2  1512,9
1433.8 1427.,2

12
1398.4 1400.0
1528.3 1334,2
1538.8 1358.5
15257 1509.3
1431,4 1423.2

13
1400,0 1400.0
1515.7 1518.4
1499,4 1522.4
1515.8 1496.1
1428.8 1418.9

14
1375.0 1375.0
1493,9  1492.6
1483.,0 14%96.1
1448,9 1431.3
1418,2 13957

13
1300,0 1325.%
1476.5 146646
1443,4 1453.5
1460.0 1443.6
1425,9 1408.2

16
1300.0 1300,
1443.6 1440.4
1420,7 142400
1430.5 1420.7
1415.0 1377.7

<

13750 1330.0
1417.% 1419.2
1430.5 1430.5
1414,1 1410.8
1374,5 1310.5

1387,3 1388.4

1391, 1391.9

1410.8 1410.8

1410.8 1416.3

1351.1 1315.1
19

1404.0
1545.4
1588.0
1496.1
1450.8

1405.8
1542.1
158840
1486.3
1449.5

1406.6
1542.1
1574,9
147645
1447.1

1406.7
1332.2
1542.1
1463,3
1442,3

1405.4
1515.8
1512,5
14150
1452,6

1408.7
1433,35
1460.0
1422.5
1409.0

14051
1433.8
1430.5
14128
1371.8

1389.7
1423.,4
1430.5
1416.3
1394.8

1390.3
1403.2
1410.8
1432.1
1393.1

1409,2
1554,9
1591.3
1461.4
1325.0

1410.8
1548.6
1591.3
1433.,0
1325.0

1410.8
1542,1
1574.9
1422.8
132540

1410.8
1525.7
1545.4
1413.8
1350.0

1410.8
1502.7
1519.1
1410.8
13500

1410.8
1443,6
1463.3
1410.8
13500

1410.0
1427.2
1433,8
1410.8
1350.0

1402,

1427.3
143045
1432.7
1350.0

1421.1
1410.8
1410.8
1453.4
1350.0

1410.8
1548.6
1588.0
1431.5

1410.8
15421
1588.0
1413.8

1410.8
1532.2
1568.,3
1410.8

1410.8
1509.3
1942.1
1410.8

14156
148340
1525.7
1410.,8

1412,4
1433.8
1466.6
1410.8

1416.6
1410.8
1433.8
1415.9

1410.6
1432.1
1430.,35
1454.,6

1440.2
1410.8
1410.8
1470.4

I-2

1413.6
1542,1
1584.7
14140

1420.,2
13257
1584.7
1415.8

1424,2
1499.4
196540
1423.2

1425.7
1479.7
1538.8
1428.7

1432.9
1460.0
1519.4
1433.1

1426.0
1427.2
1469.9
1424,2

1439.5
1410.8
1433.8
1442,9

1461.4
1432.2
14305
1471.0

1440.8
1410.8
1410.3
14763

1432,9
1542,1
1568.3
1424.8

1446.,0
1460.0
1571.6
1446.5

1446.8
1450.2
1551,9
1433.3

1447.7
1446.9
1532,2
1462,1

14461
1437.1
1596.0
1474.4

14355.,0
1420.7
1469.9
1470.6

1465.0
1410.8
1413.8
14763

1447.2
1428.9
1430.5
1476.3

14271
1410.8
1410.8
1473.2

1453.8
1538.8
1365.0
1455.2

1459.8
1486.3
15583
1476.5

1464.0
1466.6
1545.4
1476.5

1468.2
1440.4
1525.7
1476,5

146641
1430.5
1496.1
1476.3

1485.4
1417.4
1469.9
1476.5

1486.,3
1410.8
1433.8
1476.5

1445.2
1428.8
1417.4
1471.0

1416,3
1410.8
1410.8
14394

1481.3
1542.1
1363,

1473.3

1492.7
1302.7
1551.9
1474.5

1490.3
1483.0
1542.1
1470.5

1487.9
1463.3
13257
1464.0

1486.2
1440.4
1474,4
1452.6

1471.5
1427.2
1469.9
1468.9

1461.6
1410.8
1433.8
1468.9

1427.1
1430.5
1423.7
1449.3

1410.8
1410.8
1410.8
1432.9

1317.4
1535.2
1548.6
146%.1

1324.5
1342.1
1542.1
1457.2

1316.5
1499.4
1535.5
14304

1507.1
1483.0
1519.1
1442.1

14B4.3
1463.3
1472.2
1433.3

1460.0
1437.1
1488.8
1440.4

1440.4
1414.1
1433.8
1438.9

141B.9
1430.5
1423.7
1418.1

1410.8
1410.8
1410.8
1400.1



1391.1
1399.0
1410.8
1410.8
1334,5
20
1400.0
1383.3
1410.8
141¢.8
1317,9
21
1400,0
138647
1410.8
1410.8
1312.4
2
1400.0
1397.1
1410.8
1424,0
1345.5
23
1400.0
1413.7
1410.8
1438.1
15881
24
1400.0
1419.2
1410.8
146441
1398.7
25
1425.0
1419.2
1410.8
1463.9
14031
26
1433.0
1418.0
1410.8
1496.4
1415.8
27
1450,0
1418,1
1410.8
1468,2
14251
28
1472,9

1400,0
1391.2
1410.8
1416.7
13124

1400.0
138940
1410.8
1412.4
1312.4

1400.0
1387.9
1410.8
1410.8
1312.4

1415.0
1394.3
1410.8
1418.7
1345,5

1400.0
1410.8
1410.8
1429.0
138841

1400.0
1410.8
1410.8
14565
1401490

1425,0
1410.8
1415.7
1435.3
1407.6

1430.0
1410.8
14157
1451.,3
1417.4

14435.0
1411.9
1415.7
1473.4
1425.1

146040

1414.1
1399.1
1410,8
1434,1
1393.1

1412,4
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1410.,8
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1410,8
1410.8
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1427.3
1399.4
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1449,7
1410.8
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1421.9
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1482,2
1410.8
1415.7
1443.9
1410.2

1470.4
1410.8
1423,9
1453.0
1421.0

1474,5
1410,8
1423,9
1432.4
1423,3

1472.6
1410.8
1423.9
1477.8
1432,3

1471.9

1421.,2
1410.2
1410.8
1451.7
1350.9

1414,1
1408.9
1410.8
1426.4
1350.0

1410.8
1399.9
1410.8
1412.,4
1350.0

1438.1
1403.1
1410.8
1410.8
1350.0

1449,9
1410.8
1422.1
1415.3
1350.0

1463.0
1410.8
1423.9
142946
1335.0

1476.4
1410.8
1430.5
1448,8
1345.0

1474.3
1410.8
1430.5
1460.,0

13750

1472,1
1410.8
1430.5
1472,
1385.0

14704

1423,
1410.8
1410.8
1463.7

1412,5
1410.8
1410.8
1437.9

1416.3
1407.8
1410.8
1419.4

1436,2
1405.8
1410.8
1412.4

1453.5
1410.8
1433.3
1410.8

1469.9
1410.8
1435.3
1416.4

14765
1410.8
1438.4
1432,4

1475.1
1410.8
1438.4
1458.7

14737
1410.8
1433.6
1449.9

1471.8

I-3

1416.3
1410.8
1410.8
1465.5

1410.8
1410.8
1410.8
1440.3

1424.0
1408.9
1410.8
1423.9

14351
1409.4
1410.8
1414,1

14521
1410.8
1432,2
1403.2

1471.8
1410.8
1443,
1401,7

1476.5
1410.8
1439.8
1419.3

1476.4
1410.8
14517
1440.6

14751
1410.8
1451.7
1443.6

1472.3

1410.8
1410.8
1410.8
1452,9

1410.8
1410.8
1410.8
1427.2

1424,1
1410.8
1410,8
1416.9

142647
1410.2
1410.8
1404.9

1446,3
1410.8
1428.9
1386.3

1468.9
1410.8
1454.9
1389.4

1474.9
1410.8
1467.1
1408.8

1473.,2
1410.8
1462,3
1425.7

1471.6
1410.8
1348.6
1444,9

1471.4

1410.8
1410.8
1410,8
1433.3

1410.8
1410.8
1410.8
1403.8

1416.0
1410,8
1410.8
1389.3

1417.4
1410.8
1421.8
1373.3

1437.6
1410.8
1433.5
1381.9

1453.5
1410.8
1465,0
13%0.5

1465.5
1410,8
14671
1401.14

1441.,7
1410.8
1463.3
1418.1

1459.2
1410.8
14417
1433.9

1449.3

1410.8
1410.8
1410.8
14035.4

1410.0
1410.8
1410.8
1372.4

1400.9
1410.8
1410.8
1345.4

1408.6
1410.8
1416.5
1342,8

1419.0
1410.8
1440.8
1384.9

1437.1
1410.8
1465.5
1395.4

1448.6
1410.8
1467.1
1397.7

1445.3
1410.8
1463.9
1414,2

1442.8
1410.8
1442,2
1427.3

1434.5

1403.9
1410.8
1410.8
1372.46

1389.2
1410.8
1410.8
1339.8

1383.4
1410.8
1410.8
1317.9

1396.5
1410.8
1416,5
1339.9

1416.0
1410.8
1438.9
1383.3

1430.5
1410.8
146246
1396.8

1435.4
1410.8
1463.3
1398.8

1433,4
1410.8
1458.9
1059.3

1430.1
1410.8
1483.9
10911

1433.4



1424,0 1418.3
1410.8 1415.7
1489.9 1498.9
1438,0 1437.5
29
1478.1 1475.6
1434,6 1430.7
1420.7 - 1420.7
1483,3 1497.1
1442,3 1441.8
30
1482.8 1481.0
1438,2 1430.3
1453.5 14533.5
1471.9 1480.7
14547 14547
k3
1482,2 1480.7
1459,1 1460.8
1450,2 1450.2
1469.8 1475.4
1462,2 1462,2
32
1475.0 1475.0
1458,3 1459.8
1460.0 1460.0
1471,5 1476.5
1472,1 1472.1
33
1450,0 1450.0
1433,0 1458.9
1469.%  1469.9
1474,8 1474.5
1476.5 1476.5
34
1425,0 1425.0
1420,0 1421.0
1424,0 1424,0
14250 1425.0
1480,0 1483.3
35
1400,0 1400.0
1400.0 1400.0
1400,0 1400.0
1400,0 1400.0
1400,0 1400,0
36
14060,0  1400.0
1400,0 1400.0
1400,0 1400.0
1400,0 1400.0
1400,0 1400.0
37
1400,0 1400.,0
1460,0 1400,0

1410.8
1423.9
1500.0
1437.0

1473.9
1427.2
1422.3
1496.6
1441,0

1476,5
1443,4
1453.3
1481.8
1459.5

1476,5
1462,5
1450.2
1476.5
1469,2

1476.3
1461,5
1460.0
1476,5
1474,3

1476.5
1460.5
1469.,9
1476.5
14785

1425.0
1421.0
1424,0
1430,0
1480.0

1400.0
1400.0
1400,0
1400.0
1400,0

1400.0
1400,0
1400.,0
1400.0
14000

1400.0

1400,0

1410.8
1430.,5
1495.7
1400.0

1472,9
1427.2
1427.2
1492.9
1415.0

1476.5
1445.3
1451,9
1481.3
1425.0

1476.5
1463.5
1450.2
1476.35
1435.0

1473.8
1462.5
146040
147643
1440.0

1474,7
1461,5
1469.9
1476.5
1450.,0

1425,0
1421,0
1424.0
1430.0
1460.0

1400.0
1400.0
1400,0
1400.0
1400.,0

1400.0
1400,0
1400.0
1400.0
1400.0

1400.0
1400.0

1410.8
1437.0
1486.3

1472.2
1425.4
14321
1488.5

1476,3
1446.9
1450.2
1480.2

1468.0
1463.4
1450,2
14765

14587
1464.0
1460.0
14765

1439.3
1462,5
1469,9
1476.,5

1425.0
1422.0
1424.0
1435,0

1400.0
1400.0
1400,0
1400.0

1400.0
1400,0
1400.0
1400,0

1400.0
1400.,0

+
|
£~

1410.8
1442,0
1478.3

1472,2
1424,0
1438.4
1481.4

1468.0
1448.35
1447.0
1475.9

1458.0
1458.4
1451.8
1475.4

1438.3
1465.5
1460.0
1476.5

1458.8
1444.,0
1469.9
1476,5

1425.0
1422,0
1424.0
1440.,0

14006.0
1400.0
1400.0
1400.0

1400.,0
1400.,0
1400.0
1400.0

1400.0
14009

1410.8
1451.7
1463.0

1459.3
1424.,0
1448.3
1468.4

1458.0
1430,2
1446.9
1468.3

1438.0
1435.1
1433.5
1470.3

1458.0
1466.5
1460.,0
1474.9

14583
146355
1469.9
1474.5

1424.,0
1422,0
1425.0
1445.0

1400.0
1400.90
1400.0
1400,0

1400.0
1400.0
1400,0
1400.0

1400,0
1400.0

1410.8
1482,7
1450.9

144%.4
14240
1457.8
1439.0

1448.0
1450.2
1458.7
1462.3

1438.0
1433.5
1460.0
1464.5

1458.0
1444.4
1466.1
1472.7

1458.0
1465.5
1473.7
1476.3

1423.0
1423.0
14250
1447.0

1402.0
1400.0
1013.5
1400.0

1409.0
1530040
1234.2
1462.0

1400.0
1400.0

1410.8
1463.3
1442.7

1440.1
1424,0
14538.8
1454.1

1433.2
1450.2
1456.7
1459.0

1458.0
1453.3
1458.4
1462.2

1458.0
1463.4
1463.9
1472,1

1458.0
1467.5
1471,1
1478.5

1422.0
1423.0
1425.0
1430.0

1400.0
1400.,0
1235.6
1400.0

1400.0
1400.0
1016.0
1400,0

1400.0
14009

1410.8
1480.0
1107.3

1441.1
1422,3
1448.46
1123.0

1435.8
1451.8
1462.7
1436.3

1458,2
1451.9
14482.8
1462.2

1458.0
1460,0
1485.5
1472.1

1458.0
1469.0
1470.0
1478.5

1421.0
1423.0
1425.0
1445.0

1400.0
14000
1229,2

1400.0

1400.0
1400.0
1002,

1400.0

1400.0
1400.9



1400,0 1400.0
1400.0 1400.0
1400.0 1400.0
38
1400,0 1400.0
1400.0 1400.0
1400,0 14009
1400.,0° 1400.0
1400,0 1400.0
39
1400,0 1400.0
1400.0 1400.0
1400.0 1400.0
1400,0 1400.0
1400.0 1400.0
40
1400.0 1400.0
1400.0 1400.0
1400.0 1400.0
1400,0 1400.0
1400.0 1400.0
41
1400.0 1400.0
1400.0 1400.0
1400,0 1400.0
1400,0 1400.0
1400.0 1400.0
42
1400,0 1400.0
1400.0 1400.0
1400,0 1400.,0
1400.0 1400.0
1400,0 1400.0
43
1400,0 1400.0
1400.0 1400.0
1400.0 1400.0
1400,0 1400.0
1400,0 1400.0
44
1400,0 1400.0
1400,0 1400.0
1400,0 1400,0
1400.0 1400.0
1400,0 1490.0
43
1500,0 1420.0
1400.0 1400.0
1400,0 1400.0
1400,0 1400.0
1400,0 1400.0

1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.0
1400.0

1400.0
14009
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.0
14000

1400.0
1400.0
1400.0
1400.0
14¢0.0

1400.,0
1400.0
1400,0
1400.0
1400,0

1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400,0
1400.0

1400,0
14000
1400.0
14G0.0
1400.0

1400.0
1400.,0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.,0
1400.0

1400.0
1400.0
1400.0
1400.0
1400,0

1400.0
1400.0
1400,0
1400.0
1400.0

1400.0
1400,0

1400.0
1400.0
1400.0
1400.0

1400,0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400,0

1400.0
1400.0
1400,0
1400.0

1400.0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.,0

1400.0
1400.0
1400.,0
1400.0

1400,0
1400.,0
1400.0
1400.0

1400.0
1400.0

1400.0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.,0
1400.0

1400.0
1400.0
1400.,0
1400.0

1400.,0
1400,0
1400.0
140040

1400.0
1400.,0
1400.0
1400.0

1400.,0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.0

1400.0
1400.0

1400.0
1400.0
1400.0
1400,0

1400.0
1400.0
1400.0
1400.0

1400,0
1400.0
1400.0
1400.0

1400.,0
1400.0
1400.0
1400.,0

1400,0
1400.0
1400.0
1400.9

1400.0
1400,0
1400.0
1400,0

1400.0
1400.0
1400,0
1400.0

1400.,0
1400.0
1400.0
1400.0

1400.0
1400.0

1400.0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
14000

1400.0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.0

1400.0
1400.0

1400.0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.0

1400.0
1400.0

1400.0
1400.0
1400.0
1400.0

1400.0
1400,0
1400.0
1400.0

1406.0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.0

1400.¢
1400.0
1400.0
1400.0

1400.0
1400, 0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.0

1400.0
1400.0
1400.0
1400.0



APPENDIX J. FILE "POTEN" USED TO DEFINE OVERBURDEN
AQUIFER POTENTIOMETRIC SURFACE ELEVATION IN FEET.
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1561.8
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157646
1580.6
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1586.4
1579.2
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1574.8

15635.2
1381.1
1599.5
1579.3

1561.8
1548.3
1576.5
1401.1

13537.9
1584.5
1576.5
1400.5

1549.1
1554.8
1574.8
1598.3

1541.5
1530.8
1570.8
1592.2

1540.4
1539.3
1577.2
1587.7
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1571.8
1583.1
1384.8

135%.3
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1583.6
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1581.4
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154845
1582,
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1582.4
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1573.9
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APPENDIX K. FILE "THICK" USED TO DEFINE SATURATED THICK-
NESS OF OVERBURDEN AQUIFER IN FEET.
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10
144,4 1411
39.4 2.8
131 3.3
361 4.0
80,0  80.0
11
1476 - 144.4
39.4 32,8
2642 846
9.4 427
75.0 75,0
12
147,46 144.4
9.4 9.4
42,7 23,0
41,0  45.9
65.0 63,0
13
147,86 147.6
9.2 45,9
55.8 42,7
49,2 49.2
40,0 60,0
14
150.9 147,68
72,2 65.6
68,9 5.8
57,4 62,3
60,0 60,0
15

114,8  131.2
60,0 60,0

164.1  164.1
194.2  154.2
1312 131.2

1312 131.2
80.0  80.0
18
1641 1641
180.5  180.5
131.2 147,46
141,10 134,35
80.0  80.0
19

114.8
36,1
19.7
82,0

114.8
42,7
16.4
82,0

114.8
45.9
3601
7847

114,8
62.3
52'5
72,2

114.8
755
55.8
39.1

42,7
28.2
32.8
82.0

43.9
394
34.1
75.5

4902
§9.2
3747
65.6

49.2
623
43,2
4902

73'8
72.2
57.4
43,2

111.8
98.4
91.9
49.2

131.2
131.2
111,46

49.2

144.4
131,2
131.2

85,6

147.6
114,8
141.1

722
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82.9
111,46
111.4
118.1
170.0
26

8546
1083
108.3
124.7
1600

147.6
180.5
150.9
137.8

40.0

82.0
180.5
147.6
141.1

90.0

49,2
180,35
147,46
141.1
150.0

62,3
170.6
147,46
121.4
200.0

8
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82.0
121.4
114.8

114.8
180.0

75.5
111,46
111,48
1280
170.0

65,6
108.3
108.3
131,2
160.0

3.6
105,90
111.6
108.3
150, 0

65,0

63:6
147,46
164.1

49.2
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-
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58.4
16441
147,46
118.1

118.1
164.1
147,46
118.1

98.4
141.1
128.0
114.8

78,7
118.1
114.8
114.8

6506
111,68
111.6
121.4

65,6
108,3
111,46
121.4

85,6
1050
114.8
114,8

K-3

82.0
131.2
1641

82.0

98.4
150.9
147.6

95.1

114.8
164,1
147,46
121.4

121.4
164.1
144.,4
137.8

101.7
137.8
128.0
131.2

78.7
114.8
114,8
121.4

65.6
11,6
111,46
114.8

6546
108,73
111.6
114.8

85,4
105.0
114,8
114.8

63.6

114.8
118.1
157.5
108.3

137.8
147,46
147.6
164.1

144.4
1573
147.6
187.0

141,1
154.2
144.4
200.1

118.1
134.5
124.7
180.5

98.4
114.8
114.8
164.1

82,
1110
11,8
134.2

82.0
108.3
114,8
147.6

82,0
105.0
114.8
134.5

Hil
131.2
134.2

32.8

177.2
147.6
147.6

98.4

180.5
150.9
147,86
1641

164.1
150.9
1411
213.3

141,14
131.2
121.4
196.9

121.4
114.8
114.8
180,35

111.8
111.6
114.8
184.1

T 108.3

108.3
121.4
325.0

105.0
108.3
114.8

492,2

104.7



101.7  101.7

98,4  98.4
82,0  82.0
145.0  145.0
29
65.6 65,6
98.4  93.1
82,0 82.0
82,0  82.0
140.0 140.0
30
60,0 60,0
30.0  80.0
80,0  80.0
80.0  80.0
120.0  120.0
3
60,0 60,0
86,0 80.0
§0.0  80.0
80,0  80.0
105.0  105.0
32
80,0 60,0
80,0  80.0
80.0  80.0
80,0  80.0
B0.0  80.0
33
£0,0 60,0
80,0  80.0
80.0  80.0
80,0  80.0
80.0  €0.0
34
0,0 50,0
0.0  80.0
80,0 80,0
80.0  80.0
30,0  80.0
N
60,0 60,0
80.0  80.0
80,0  B0O.O
80,0 80,0
80.0  80.0
36
60,0 60,0
80,0 20,0
80,0  80.0
80.0  80.0
80,0 80,0
37
50,0 60,0
80,0 80.0

101.7
5.1
85.3

1435.0

65.6
B88.6
82,0
82.0
140.0

60.0
80.0
80.0
80.0
120,0

0.0
80,0
80.0
80,0
105.0

65.0
80.0
80.0
80.0
8040

101.7
83.3
131.2

98.4
BZ.0
82.0
118.1

83.0
80.0
B0.0
115.0

80.0
80.0
80.0
160.0

80.0
80.0
80.0
BOQO

80.0
80.0
80.0
BO.0

80.9
80.0
80.0
BQ'O

80.0
80.0
80.0
B0.0

80.0
80.0
80.0
£0.0

80.0
E0.0

101.7

83.3
473.7

98.4
82.0
82.0
459.3

83.0
B80.0
80.0
120.0

80,0
80.0
80.0
105.0

80.0
80.0
80.0
80.0

80.0
80.0
£0.¢
80.0

80.0
80.0
80.0
80.0

80.0

" 80.0

80,0
80.0

0.0
B0.O
80.0
80.0

80.0
§0.0
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80.0
80.0
80.0
80.0

80.0
80.0
80.0
80.0

80.0
80.0
80.0
80.0

80.0
80.0
80.0
80.0

80.0
80.0
8000
80.0

80.0
80.0
80.0
80,0

80.0
80.0
B80.0
80.0

80.0
80.0
80,0
80.0

EB.0
£9.0

82.0
E2.0
3.0
£0.0

83.0
§0.0
%no
B@oo

B9.0
m'o
E8.0
8.0

B3.0
lo
Eﬁ.o
B2.0

B3.0
&7'0
82.0
50.0

2.0
22.0
B0.0
82.0

B2.0
80.0
80.0
80.0

B0.0
50.0
80.0
80.0



APPENDIX L. FORTRAN SOURCE CODE FILE "EX211B'" USED FOR 211
PUMP TEST CALIBRATION.



C$  DEBUG
C$  ARRAYS

C

Lo B R o}

FROGRAN SHROOM(INPUTsOUTPUT,D2,D3+HODES2yHOLES3, OUTPHEADSs TEHP s HI
$HPLNs FOTEN, BOTOX» THICK s EXTBDY  RECHRG» PERHEA; DD DDy
$ TAPES=INPUT, TAPE14=0UT
$P» DEBUG=0UTPUT. TAPELD
$=12, TAPE11=D3s TAPE12=NODES2, TAPE1 3=NOLES3, TAPE15=HEADS, TAPE14=HINP
$LNs TAPEG=0UTPUT TAPELS=TENP s TAPE21 =POTEN TAPE22=ROTOKs TAPE2I=THICK
$3 TAPE24=EXTRDY» TAPE25=RECHRG s TAPE26=PERNEA,
$TAPE6=DLD TAPES7» TAPESB=0D» TAPE??)

COMHON H3(18,05:12),H03(18505512)sH2(44543) sH02(44,45),02(44,45),0
$3(15505912) 5 TI3(14505:12) 9 TJ3(16505,12)sRI(16105112) 5 SF13(18205+12
$)9T12(44,45),TJ2(44:45)1R2(44,45)y5F12(44,45) s THCK(44,45) sELEV(14,
$05,12)

COMMON /STOR2D/ SAsSWT

DIKENSION TITLE(B),@D(16s05s12)sDTHE(9)sAPRA(B)

LOGICAL HINITsANSsOBSINKsRDDEL:PRNT

DATA SAsSWT/0,000150,15/

DATA XSF12/1.0/

DATA NSTEPS,DELTAsACCDEL/9s14914/

DATA DTHE/.I;.S’L:Z. 13074"50 }60)70/

DATA TITLE/8¥10H /

DATA RINIT,OBSINK/.FALSE.s TRUE./

WRITE(98+758)

756 FORHAT('ENTER OBSW &)

WRITE(994737)

757 FORMAT('ENTER COHW ')

WRITE(965906)

256 FORMAT('ENTER ORSO &')

WRITE(97,957)

957 FORNAT('ENTER COHD 1)

ERRFEA=0.0

QUTPUT BAHMER WITH DATE AND TIKE

PRINT®,* EXXON-CRANDON 211 PUHP TEST®
CALL DATE(KEDDYY) $ CALL TIKE(HHHHSS)
PRINTE820s KMDDYY s KHNHSS

9820 FORKAT(2A10)
WRITE(10,8820) KMDIYY,HHKHSS
WRITE(11,8820) MHDDYYsHHHMSS

READ AND ECHO USER-SUFPLIED TITLE

FRINTXs* INPUT A TITLE FOR THIS RUN({=80 CHARACTERS)'
READ7701, TITLE
1F(EDF(S).KNE,0,0) GO TD 7703
7701 FORHAT(BA10)
7703 WRITE(1427701)TITLE
WRITE(1097701) TITLE
WRITE(LL,7701) TITLE

DETERMINE IF DETAILED FRINTED 1S DESIRED

L-1



FRNT=,FALSE,

PRINTEs* DO YOU WANT DETAILED PRINTING °,PRNT,
READZsPRNT

IF(EQF(5).KE.,0,0) CONTIRUE

SET GRID SIZES FOR BOTH HODELS
DEFINE OREBODY CONNECTION RECTANGLE

(or B or B o I or B o B or B o B op ]

NC2=44
KR2=43
NCI=16
NR3=03
NL=12
I03=13
JRI=10
1€3=1C3-1
JR3=JR3-1

INITIALIZE KEAD AND OREBODY FLOW ARRAYS FOR
2-D FLOW HODEL

[or B or BN 9w BN o0 )

DO 79 II=1,KC2
DO 80 J=1,NR2
H2(1I,J)=0,0
02¢11,3)=0.0
B0 CONTINUE
79 CORTINUE

o

CHECK FOR 2-D HEAD FILE INITIALIZATION

PRINTE,* IS A 2-D HODEL DRAWDOWN INITIALIZATION ARRAY TO BE INPUT®
READSSHIRIT
IF(EOF(5).KE.0,0) CONTINUE
IF(LNOT.HINIT) GO TO 609
READ(1551) ((K2(IsJ)sI1=1yHC2)sJ=15KR2)
609 CORTINUE
c

[ee]

INITIALIZE HEAD FOR 3-D OREBODY HGDEL

DO 69 I=11NC3
D0 49 J=1;NR3
10 69 K=1:HL
69 H3(11J5K1=0,0

c ECH0 KOEL GRID SIZES

YRITE(10s%) NC2)NR2
YRITE{1152) NC3sNR3sINL

c CHECK FOR A.SINK SUBROUTINE FOR CALIERATION
PELINTEs' IS AN ORERODY SINK SCHEKE DESIRED®

READT, OESINK
IF(EDF(5).NE.O.0) CONTIRUE



[ox B2r]

[ B or B op BN or ]

INITIALIZE TIHE AHD NO. OF SIKUATION TIHE ITERATIONS

THE=0.,0
NIT=0

INPUT TIKE SEQUENCING PARAMETERS AND VARIABLES
DEFAULTS ARE DEFINED IN DATA STATEMENTS

PRINTS,* INPUT THE HO. OF TIME STEPS,®

PRINTYs*  AMD THE TIME STEP ACCELERATION FACTOR(=1 FOR UNIFORM)®
RLDEL=FALSE.

READSsNSTEPSsACCDEL

IF(EOF(S)NEL0,0) GO TO 77788

RDDEL=.TRUE,

77783 CONTINUE

[or BN o B o I av ] o

aAOoOo

o

FRIRTE, *INPUT THE TIME INCREMENT SCHEME®
READSs (DTKE(I) 1 I=1,NSTEPS)
IF(EOF(S).NE,0.,0) CONTINUE
PRINTEs (DTHE(I)»I=1,NSTEPS)

SET 2D HODEL STORAGE PARAMETERS

FRINTE,* ENTER ARTESIAN AND WATER TABLE STORAGE COEFFS. ‘sSAsSWTy
READZsSAs SHT
IF(E0F(S).NE,0.0) CONTINUE

INPUT THE MULTIPLIER FOR 2D MODEL STORAGE
DEFAULT IS 1.0

PRIKTSy ' INFUT THE PLASH STORAGE FACTOR HULTIPLIER®
READX 1 XSF12
IF{EDF(5) . HE,0.0) CONTINUE

READ AND ECHO PARAHETERS FROM FRE-PROCESSOR OUTPUT
SCRATCH FILE

READCIS: E)PH FLsFHiPSs ANTT s ANTJs ANR) STORE s CWs CL+ CHsCS s PHYPERSFGDy

$PST
WRITEC101 191 PNy FLy PRy PSy ANTT s ANT Jy NRs STORE s CH 1 CLy CH CS1PHES FRBSP

$GDsPSDyXSF12
WRITEC11y191)FWsPLs PRy FSyANT s ANT s ANRs STORE s Cs CLy CHy CS1PHUS PRESP

$GDsPSDsXSF12

191 FORMAT(® (PWsPLsPH:PS)=*14F12,5:/1" (ANTI ANTJsANR)="33F12.5:/5" S

$PECIFIC STORAGE OF ORERODY =':£20.5s/s" (C4sCL,CHiCSI=*44F12,54/y"
¢ (PHW)FUB,POD,FSD)="4F12,5s/," 2-D STORAGE MULTIFLIER =*3F12,3)

START GF SIHULATION LOOP

70=0.0

D0 11 ISTEF=1sHSTEFS

FRINTH, " !

IF (FREHT) PRINTE "S3353556865388088833388888333380388538°
NIT=NITH1

ThE=THEDELTA

THE=DTAE (ISTER)

L-3



OO0 [ B or BE or B wr ]

(o L%

[or I ov B on B on ] OO0

OO0

PRINTS,* TIKE = *»THE

NELTA=THE-TO

IF(DELTA.LE,0,0) PRINTKs* LELTAC=0,0, ILLEGAL TIME SCHEKE®
IF(DELTA.LE.0.0)STOP

TO=THE

UPDATE THE INITIAL VALUE HREAD ARRAY FOR
3D HODEL

DO 91 I=1,NC3
DO 91 J=1:+KR3
[0 91 K=2,HL
?1 HO3(IsJsK)=H3(Is 1K)

PERFORM HEAD COMNECTION RETWEEN 3D AND 2D HODELS
FOR 3D SIMULATION

D0 92 I=1,HC3
D0 92 J=1/KR3
92 HO3(IsJy1)=H3{IsJy1)=H2(I+IC3s J+JR3)

ENTER 3D HODEL

CALL DIM3(HC3sNR3IsNLsDELTAs THEsNITyOBSINK,IC3:JR350Ds
$NC2s HR2s PRNT s NSTEPS, ISTEP)

SUM THE FLOW THRU THE RESISTIVE LAYER AND
PERFCRH FLOW COMNECTION RETWEEN 2D AND' 3D HODEL
FOR 2D SIMULATION

2707=0.,0

DO 401 I=1,NC3

DO 401 J=1sNR3

B2(I41C3s JHJR3)=0D(11 45 2)

2707=Q2T0T+A2(I1+1C3y J+JRI)
401 CONTINUE

UPDATE THE INITIAL VALUE HEAD ARRAY FOR
2D KODEL

D0 81 I=1,NC2
D0 81 J=1;HR2
81 HO2/I»J)=H2(IsJ)

IF{ARS(Q2TOT)LLE,1,0)PRINTX,* NO CONRECTION BETHZEN ORERDDY AND GL
$ACIAL HODELS®

IF(ARS(Q2T0T),GT.1,0) CALL PLASH(NC2,NR2,DELTA»THE,NIT»XSF12,ISTEP
$1Q2707s PRNTSNSTERS)

DELTA=DELTATACCDEL

COXFARE OBSERVED AND COMPUTED WITH CALIERATION
ROUTINE

CALL CALIR(ISTEFsDTHE,HRISERRKEAs IC3s JRIINL)
FRINT®,* ACC 7 ERROR FROM ORSERWED *sERRMEA:" X'
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c
¢

QUERY INTERACTIVE USER FOR FRE-MATURE SIHULATION
TERKINATION

PRINT$s* DO YOU WANT TO TERHINATE THE SIMULATION *
READ2sANS
IF(EQF(5).NE,0.0) GO TO 10
IF(ANS) GO TO 6646
10 CONTINUE
11 CONTINUE

6565 CONTINUE

C
C
C

lor BN So B a BN on ]

FORN EZGRAFH FILES

REWIND 97
FEWIND 99

209 READ(97,309) APHA

IF(EOF(97),NE.0,0) GO TO 408

109 FORNAT(BA10)

WRITE(96,309) APHA
G0 70 209

408 READ(99,309) APHA

IF(EOF(99).NE.0.0) GO TO 208
WRITE(98:309) APHA
GO T0 408
208 CONTINUE
URITE(98:453)
453 FORKAT(
$*XTITLE ‘DBSERVED OVERBURLEN AQUIFER DRAWDOWN'':/»
$'YTITLE 'COMPUTED OVEREURDEN DRAWDOWN'®s/y
$'TITLE /OVEREURDEN DRAWDOWN'*+/»
$'DEFINE Y=0BSH®s/y
$*GRAPH ORSK,CORWs Y3STKBOL 1515LINE 1,03 XGRIDIYGRID®)
WRITE(965457)
437 FORHAT(
$'YTITLE ‘OESERVED ORERODY DRAWDOWN'':/y
$'YTITLE ‘COHPUTED ORERGDY LRAWLOWN''1/s
$'TITLE 'OREBODY DRAWIOWN''s/s
$*DEFIKE Y=0BSQ'+/s
$'GRAFH ORS0sCOXD,YiSYREOL 1s1iLINE 1,03XGRIDIYGRID®)
STOP
END

CALIERATION SUBROUTIKE FOR 213 PUHP TEST
NOTE THAT THIS COLE IS UNIQUE TO 211

SUEROUTINE CALIB(ISTEP,DTHE,NRI,ERRMEAs IC3s JRIIHL)

COHKON H3(16105:12) sHO3(16505512)sH2(44545) 1H02(44145),02(44,453),0
€3(16905512)sTI3(16105,12)5TJ3(14:05:12)sR3I(16505512),8F13(16+05,12
$)9T12044145),TJ2(44,45)1R2(44545) 557 12(44,45) ) THCK(44,45),ELEV(16y

$05s12)

DIKENSION ID(47)yHORS(47,9),ICGR(47)5J0R(47),KOR(47), DTHE(S) s JOB(47

$) OTHE(29)
DATA NOES/47/

[ATA (IID1)91=1y11)/SHI2T 4SH21L »SH209 ,5H228 +5H210

$ ySH217 4SH229 ,SHZ16 4SHR24 4 SHWWA /

L-5



DATA (ID(I):I1=12,21)/5H218 ,SK230 +SH214 ,SH213 HSH209 ,SHWW?
$ CHWW4 ,SHISS 4 SH223 ,SH210 /

DATA (ID(I1)sI=22,47)/5H211 +SH219 ,5H220 +SH224 +SH217 ,SH228
$ +5H227 43H232 sSH222 sSH221 sSH224  4SHI9SE ¢SH229 ,SHR113L
$;0H2113UsSH2111 s SH2112UsSH2112L s5H2181 5SK2162 »SH2331 #SH2133Us
$5H2132 ySH2133Ls SHDW2L sSHTWL 7/

DATA (I0B(I)sI=1511)/13+611251051455+13+10510,10,12/

DATA (10B(I)s1=12,21)/5:7510413512505:12212513+14/

DATA (I0B(I)sI=22447)/
$61616910913510010511912512y13514+10985618572759110:112912513512514y
318/

DATA (J0B(J)sJ=1,11)/10%99999,04/

DATA (JOB(J)sJ=12521)/589999,03,04,15289999/

DATA (JOB{J)»J=22,47)/
$14%999995433,99999:3541454+9999992,2/

DATA (KOB(K)sK=1s11)/3s517+516581453+716:99999/

DATA (KOB(K)sK=12+21)/815s715571239999+9999: 344/

DATA (KOB(K)sK=22+47)/
$9131416149595843 3531214999995 2, 489999952, 2599999/

DATQ 0TﬁE/01! 05!10120’30140150160!70/

DATA (HOBS(1sI),I=159)/48,+80,+85,+86,y87,:88,y8%9.,,23%0.7

DATA (HORS(2:1)sI=159)/0,91,4+2,453453,1:3,4:3%3,5/

DATA (HOBS{3:1)31=159)/77.:1112,511645120.5121,+122,5123.5124,,+125,
$/

DATA (HOBS(451)351=159)/19,550,55441564557,158,559,1560.160./

DATA (HOBS(S:1)31=119)/70.+108,s115,51164+117,2118,+11%.228120,/

DATA (HOES(ésD1)v1=119)/0.94251.731102514451,5:1,691.751.8/

DATA (KOBS(7+1)51=1+9)/73,9110,s115,s117.,52%118,,2%119,+120./

DATA (HOBS(BsI)sI=149)/1,E21156416343585,52866,12867,568.7

DATA (HOBS(9:1)31=149)/10,120,124,525.5126,126,42%326,5:27./

DATA (HOBS(10+41)9I=149)/1.E21156,1834166.12867,568,169.170./

DATA (HORS(11s1)y1=139)/41947+1,001,752,4+2,953.353,5:3,9/

DATA (HDRS(12s1)91=119)/0,140,162:57049744577,579.181.,582./

DATA (HOES(13s1)9I=159)/80.5160,1190.1208¢1215,9221,9225.4226,:229
$./

DATA (HOBS(14s1)51=1s93/0,5+5s,85s1,1:1:2751,451,4551,5,1,55/

DATA (HOBS(1S:1)9I1=159)/00vs419.2685 034904y ,412,43y,46,4B/

DATA (HOBS(1851)91=119)/0.5.251.455.6311714741,761,82,.83/

DATA (HOBS(1751)51=119)/1417.515,9641614164617417.2:7,3/

DATA (HOBS(18+1)91=119)/0,50,5,025,035404y.055.051,06+.07/

DATA (HOES(1951)51=199)/0450,94059,0914154159.:254255.37

UATA (HOBS(QO:I)!I%:?)/O.;.21 051 063’ 078’ 08’ 087! 0867 .86/

DATA (HORS(21s1)2s1=15%)/0,54255,4154551,599.,62116%94715.72/

DATA (HORS(22+1)51=149)/81-99999,,308./

DATA (HOBS(23:1)51=1,9)/83-99999,,258./

[ATA (HORS(2451):1=1:9)/8%-99999,,223,/

DATA (HORS(25,::s1=149)/82-99999,,2,1/

DIATA (HORS(26:1)51=1:9)/81-99999,50.8/

DATA (HOBS(27:1)51=1,9)/B1-99999,,3,2/

DATA (HOBS(28y1)+1=1:9)/82-99999,,1.9/

[ATA (HOBS(29+1)+1=1,9)/81-99999,41.1/

DATA (HORS(30:1)s1-1,9)/81-99999,,0.8/

DATA (HORS(31+I)+1=119)/83-99999,+0.8/

[4TA (HOBS(32:1):1=1,9)/83-99999,+0.8/

DATA (HORS(33:1)s1=159)/81-99999,,0,2/
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DATA (HOBS{3411)51=1,9)/8%-99999,,2.2/
DATA (HOBS(3551)+1=119)/83-99999,+140./
DATA (HOBS(36,1)91=1,9)/8%-99999.+1,2/
DATA (HOBS(37,1):1=1,9)/8%-99999,515.1/
DATA (HOBS(38,1),1=1,9)/8%-99999,+2,2/
[ATA (HORS(39,1)5I=1,9)/8%-99999,,2,4/
DATA (HOBS(40+1)s1=1,9)/8%-99999,+2.8/
DATA (HOBS(41,1)s1=1,9)/8%-99999.+0.5/
DATA (HOBS(42,1)s1=119)/83-95999,+0.1/
DATA (HOBS(43:1)+1=1:9)/81-99999,+0.1/
DATA (HOBS{44,1)+1=1,9)/8%-99999,,0.1/
DATA (ROBS(45:1)21=1,9)/88-99999,+0,0/
DATA (HDBS(4651)y1=159)/8%-99999,,0.07/
DATA (KDRS(47,1)+1=1,9)/8%-99999,,0.08/

ERRINC=0.,0

NINC=0
C
C DETERKINE IF SIMULATION TINE=DATA TIME
¢

I5T=9999

DO 4432 ITI=1,9
4432 IF(ABS(DTKE(ISTEP)-OTHE(ITI)).LT.0,01) IST=ITI
IF(IST.GT.1000) GO TO 8899

IF SO COXPARE COHPUTED AND OBSERVED HEADS
IH OREBODY FOR CALIBRATION

O OO0

DO 1005 I0BS=1,NORS
IF(I0ES.LT.12) GO 70 1005
HIINT=0,0
NR3IA=0
DO 2005 J=1sKR3
IFIK03(I0R5).6T.9000) 60 TO 5511
C IF(TI3(I0R(IORS)+JsKOB(IDRS)),LE,0,0.AND.
$TJIC(IOR(IORS) ¢ JyKOB(IORS)),LEL0.D)
360 10 2006
1=10B(10BS)
K=KOB(]0BS)
o FRINT2. 100K
IFCCTI3CI s K) +TIZCHAXOCI-151) 9 JyK)4TI3C T JoKIHTII (T  HAXOCI-151) 5K
$)3R3(T5 s K)4RICTH Sy HINO (KL, NL) ) ) /6,0, LE,10,0) GO TO 2006
PRINTXs®  NODE (' ICRCIORS)s's'yJs*s*sKOB(IOBS)s"') ACTIVE FOR *+I
$0(I0RS),* H = 'HH3(IOR(IORS))J:KOR(IORS))
PRINT,
$ TI3L KDy TIZCHAXOCT-151) s K)o TI3(T s Jo K)o TIIC(TH HAXO(J-151) 5K
¢ $)RI(T JsK)sRI(T s JoHINO(KE1sNL))
HIINT=H3INT4H3(ICR(IORS) s JsKOR(IOES))
NRIA=iR3IA+T
2006 CONTIMUE
IFIRRIAGT, 0)HIINT=HIINT/FLOAT (NR3A)
G0 70 4622
SS11 CONTIMLE
H3INT=K3/IGE(I0RS) » JOR(IOKS) 1 1)
C IF(ID(I0ES),EQ.SHWW2 ,OR,ID(I0RS).EQ,SHWR4 )
C $HIINT=K2(I0R(10PS)41C3, JOR(I0RS)$JRI)

oo

oo
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6622 PRINT8606, ID(I0BS) r~-HOBS(IDBS»IST) 1 HIINT,

$10B(I0RS),JOB(IOES) +KOB(IOBS)

6606 FORMAT(* OBS WELL = *;ASs* OBSERVED = *,F10.3,* COMPUTED = ¢,

SF10,3y" AT (*9I3%9"5134% %15, "))
IF (HOBS(IDRSsIST).LE.0.,0) GO TO 1004
NINC=NINC+1
ERRKEA=ERRHMEA+100, *ARS{HIINTIHOBS(I0RSsIST) }/HOBS(I0BS,IST)
ERRINC=ERRINC+100, *ABS(HIINT+HORS{ I0RS,IST) }/HOBS(IORS, IST)
PRINTE,* 7 EREOR CONTRIBUTION FROM THIS CONFARISON 'y
$100 ., XARS(HIINT+HOBS(ICBSs IST) ) /HORS(I0BS,IST)
1004 CONTINUE
IF (JOR(IDES).GT,1000) GO TO 69
IF(IST.EQ.9.AND,JOBS.NE.NOBS)WRITE(98+67) HOBS(IOBS:IST)
67 FORMAT(F15.:2," &%)
IF(IST.EQ.9,AND,IORS,EQ,NOBS)WRITE(98,68) KHORS(IOBSsIST)
48 FORMAT(F13.2)
IF(IST.EQ.9.AND,IDBS,NE,NOBS)WRITE(99:67) -HIINT
IFCIST.EQ.9.AND, I0BS,EQ,NORS)WRITE(99+48) -HIINT
G0 TO 1005
69 CONTINUE
IF(IST.EQ.9+AND, IORS,NE,NORS-2)WRITE(94+67) HOBS(I0BSsIST)
IF(IST,EQ,9.AND, I0BS,EQ,NOBS-2)WRITE(96+68) HOBS(IOBSsIST)
IF(IST.EQ.9.,AND, JORS,NE ,NORBS-2)WRITE(G7,67) -HIINT
IF(IST.EQ.9.AND.IOBS,EQ.NORS-2)WRITE(97,68) -HIINT
1005 CONTINUE
PRINTE,' I ERROR FOR THIS TIKE STEP *,ERRINC,ERRINC/FLOATENINC)
8899 PRINTE "S483E808885888888588888858885904888¢°
RETURN
END
(DI 0200390 2382880488894388480380089222083890000000028388808¢1
L1 THREE-DIKENSIONAL FINITE DIFFERENCE FLOW MODEL t
233288880320 882009388980000¢6890883838080080000800¢0¢8000¢

SUBROUTINE DIM3I(NCsNRNLsDELTAsTIKEsNITsORSINKsIC3sJRI,QDy
$NC2sNR2sFENTNSTEPS, ISTEP)

DIHENSION SF116,05512)9TJ(16505¢12)9TI(16205,12)1B(16513)56(16s1
$3):R(18:05,12)1DL(16505512) ¢ TT(13) +S1(13))HH(13)+0A(13) +RR{13) sRON
§020) TAE(2:20)209(15)sDZ¢15),05(15)» THINE(1655,12) »LAYER(12),QD{16
$105112) '

CONHON H(14105512)yH0(16505512))H2(44,45)1H02(44,45),02(44,457,0(1
$6905:12) 9 TI(16505912) 9 TJ(16405512)sR{16105512)55F 101690551219 T12(4
$4945)yTJ2(44145)R2(44545),5F12(44,43) s THCK (445 45) yELEV(14505,12)

COKKON /PARAK/POT(44545),ROT(44,45)PERK(44545,2) y THINE(14505512)
HOLOR)

INTECGER OUT

LOGICAL OHSINKyANSsFRNT

DATA LAYER/10H RESIST,10H  SURCROP:10H 95 METERSs10H140 HETERS
$y10H163 KETERSs10K185 HETERS,10K207 NETERSs10H230 METERSs10H253 HE
$TERS) 10H29S METERSs10H322 KETERS,10H3S0 METERS/

DATA TT/158320./

UATA S1/15%1,74/

DATA Q0/15%0,0/

DATA HR/1520.0/

DATA RR/15%300./

PaTa (DZOK)1K=1513)/0,0,3,281,161,6951147,54594873,82255 23104, 6325

DATA (DZ(K)sK=11133/0.091,000,161,8951147,44514%73.8225522106,832

(el
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$12390,2275:0.0/
C
c DEFINE THE CATEGORY PRINTOUT FOR 3D MODEL
C
DATA (TAB(I3I)9I=1114)/0.91,45,910,920,930.140,1504560,1704980,5%0
$» 71000 11100/
DATA (TAB(2y1)yI=1,13)/1HS ) 1HAy 1HBy 1H1s1K2s 1H3y 1H4) 1HSs 1HEs 1K7 1H8
$5 149y 1HO/
DATA NTARS/13/
FRINTE, 'SEE2Xs33X3ENTERING 3D MODELLrrRriyrrs*
c
C DEFINE INPUT AND OUTPUT DEVICE NUNBERS
C
IN=13
0UT=14
C
C READ PARAMETERS AND DEFAULT VALUE CARDS
C
ERROR=5,
C
C FILL ARRAYS WITH DEFAULT VALUES
c
D0 20 K=1,NL
D0 20 I=1,NC
D0 20 J=1HNR
20 Q{I,J,K)=0Q(K)
¢
C PERFORK REQUIRED INPUT/QUTPUT FOR 3D SINULATION
C LOoP 1
€
IF(HIT.GT.1) GO TO 999
C
c REnD GOLDER FOT VALUES
C

DO 995 J=1sNR2
READ(21,%) JPOT
995 READ(21y%) (POT(1,J)»I=1,KC2)

C READ DAP EOTTON ELEVATIDNS
N0 996 J=1,KR2
READ(22,%) JBOT
956 READ(22s%) (BOT(I»J)»1=1,NC2)

READ DAP SATURATED THICKNESSES SINCE THEY
ARE REQUIRED FOR 3D SIHULATION

OO OO

N0 997 J=1;NR2
READ(23s%) JTHICK
997 READ(23,8) (THCK(I»J)sI=1,KCD)

y
C SET T0 HIGH TO COKFUTE HINE SCHED. ORIGIN FOR SIMULATION
c
T0=1,E99
¢
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C

99

883

666

657
777

9701

O OO OO

263

READ NODE CARDS

REWIND IN

REKIND 14

READCINSX)Is JoKsTICI9JsK) » T I JsK)sR(Is JsK) s SF1(15 4K}
IF(EOF(IN),NE.0.0) GO TO 888

G0 T0 99

DO 446 K=1,sHL

DO 666 I=1sHC

DO 8466 J=1:KR

THINE(IsJsK)=1,E99

KCNTRL=2

CHIRL=1.,0

PRINTEs* INPUT THE CONTROL LAYER:AKOUNT OF CONTROL®
READEyKCNTRL»CNTRL

IFCEQOF(S),NE.0,0) CONTINUE

DO 6647 I=1sKC

DO 667 J=1yNR

R{IsJyKCNTRL)=R(IsJsKCNTRL)$CNTRL

READ(14s 1)1+ Js Ky THIRE( Iy JsK) s JUNK
IF(EDF(16),HE.0,0) GO TO 222

DETERKINE SIMULATION TIHE ORIGIN FROM HINE PLAN

TO=ANINI(TOs THINE(I» JyK))
60 10 777
COHTINUE

ECHO HINE FLAN

PRINT®, "

FRINT®, "SX232sxssECHO OF MINE PLANTRtfrirrs:’
DO 9701 K=1sHL

D0 9701 I=1sNC

DO 9701 J=1,HR

IF(THIRE(I, JyK) 6T, 1,ES0) GO TO 9701

PRINTI:* 1= "Iyt J="yJy* K= "sK»' TIME COHPLETED(DAYS) = °*
$» THINE(I, JsK)-T0s* £*)LAYER(K),'$*
THINE(IsJsK)=THINE(I+JsK)-TO

CONTIRUE

PRINT®) "XXXITIXLLTEND OF KINE PLANYRXXffr:yx*
FRINT,® *

IERQ THE VERTICAL TRANSMISSIVITY AT THE SURCROP
LEVEL IF CDARSE DRIFT SATURATED THICKHESS IS
ZERD OR GOLLER POT IS AFPROX. EQUAL TO SUBCROP
ELEV,

D0 263 I=1,KC

DO 263 J=11HR

IF(THCKAT$IC3, J4RI)LLEL0,C, ORVARS(THCK(T4IC3, J4JR3)LLELO DIR(TNY
$121=0,0

IF(POT(I4IC3s J+JR3)-EOTC(IFICSs J4URT) LT, 0, 11IR(I 01 2)=0,0

CONTINUE



COXPUTE SUBLEVEL ELEVATIONS EACH SIMULATION
TIKE STEP

el or M o]

CALL COHELV(NCsNRsNL»IC3sJRISHIT)

OUTPUT ISOPACH THICKMESS AND POT-BOT ~

Lor]

FRINTS43s (1, I=1,KRC)
563 FORKAT(///+* ISOPACH THICKNESS *»/56Xs1613) *
DO 363 J=1,/RR
363 PRINTA43sJs (INT(THCK(I$IC3»J4JR3))sI=1sKC)
463 FORKAT(IS:® !"+16I3)
PRINT7635 (1,1=11KC)
763 FORKAT(///»* GOLDER POT - DAP ROT'y/»6X,1613)
D0 663 J=1/MR
663 PRINTAS3sJs (INT(POT(I+IC3sJ+JR3)-BOT(I+ICIs JHJRI)) 1 I=1sN
$C)
PRINTB43: (I, I=1sNC)
843 FORMAT(///+* 3D RESISTIVE LAYER R ARRAY':/16X:1617)
D0 773 J=1sKR
773 FRINT291sJs (INT(R(I1J22))11=1sNC)
291 FORKAT(IS,* 1'416I7)
999 CONTINUE

c DUTPUT EFFECTIVE HINE NODES

D0 444 K=25HL
DO 444 I=1,KC
DO 444 J=1,NR
444 IF{TIME.GT.THINE(I;JoK)JPRINTEs® KINE KODE (*»Is'»"sJa*»"sKs*) EFF

SECTIVE®
o
c CALL SINK DEFINITION ROUTIKE FOR CALIBRATION
C
IF(OBSINK) CALL SINK(HCsNRsNL,NIT)
C
C START 3D SIMULATION
c
ITER=0
HAXIT=100
EOLD=1E9?
60 70 S3
52 EOLD=E
53 £=0.0
[TER=1TER+!
¢
C STACK: COLUKNs AND ROW CALCULATIONS
c

DO 160 K=2>HL
D0 160 I=1,KC
D0 140 J=1,AR
CALL SETPARCIsJsKoNL:IC3) JRIVREIRESRIJKSFITIK TITHIIK, TITK
$+RIJKFL TIKE)
CALL CONURG(IsJaKyHLyIC3y JRISRBIRE,RIKySFITIK TTIRIOK TITK
$+RIJKPLS TIKE)
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C

C
C
C

o

YOO

CALL CONECT(I»J,K»IC3sJRIsRBIRESRIIKsSFIIIK)
CALCULATE B AND G ARRAYS

BD=KO(I,JsK)£SF 1 IJK/DELTA-R( I+ JsK) $RE
BB=SF1IJK/DELTAtRIJKARB
AA=0,0
CC=0.0
IF(K-NL,EQ.0) GO TO 55
BB=BB+RIJKP}
RD=DR4+RIJKPIEH(Ts Jo K1)

53 IF(J-1) 80+70+60

&3 Mh=-THUI, J-15K)
BB=RB+TJ(1,J-1:K)

70 IF(J-HR) 80,90,80

80 CC=-TJ(I+hrK)
BB=RB+TJ(IJsK)

90 IF(I-1) 100+1105100

100 BB=RBTIIKIJK
DD=DD+H(I-15JsK)STIINI K

110 IF(I-NC) 1205130,120

120 BB=BB4TIIJK
DD=DD+H(I+1,J2KIETITIK

130 IF(J.GT.1)¥=BB~-AAIB(J-1:K)
IF(J.EQ.1) W=BB
E(JsK)=CC/Y
IFCET DIG(J K)=(DI-ARKG(J-1:K)) /R

140 IFCJ.ERVT) G(JsK)=DD/W

RE-ESTINATE HEADS

E=E+ARS(H{I;NRyK)-G(NRsK))
R{I,HRsK)I=G(NRsK)
N=HR-1

150 HA=G(NK)-B(NsK)XH(IsN+1:K)
E=E+ARS(HA-H(IsNsK))
R(IvNsK)=HA

- N=R-1

IF(N) 160,1405150

160 COHTINUE

STACK AND ROW CALCULATIONS

00 271 K=2,hL
[0 271 J=1,AR
D0 259 I=1,/KC

CALL SETFAR(IsJsKyRL,IC3y JRISRBSRE,RIJK SFLIJN TITHLIIKS TIIIK
$+RIJKPLs TIKE)

CALL CONVRG(TsJsKyRLsI1C35 JRI)RBHRESRIJKsSFLTIK TIIHIJK, TIIIK
$RIJKPL,TINE) -

CALL CONECT(I+JsKsIC3sJRI+REIRESRIIKsSFIIIK)

CALCULATE B AND' G ARRAYS

DI=KO(1sJsK)ISFITIK/DELTA-Q(1y JsK)4RE
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C
C
C

e NN e

[or B or B op B ow |

o

BB=SF1IJK/DELTA+RIJKX¥RB
AA:O * 0
CC=0.0
IF(K-XL,EQ.,0.0) GO D 1635
BB=BB+RIJKP1
ID=DD4RIJKPILH(I2 JsK$1)

165 IF(J-1) 170,180+170

170 BB=BB4TJ(IsJ-1:K)
OD=DD+H(Is J-15K)KTJ(Is J-14K)

180 IF(J-NR) 190,200:190

190 DD=DD+H(Is J+1sKIRTHI 1sK)
BB=EB+TJ(I1J:K)

200 IF(I-1) 210,220,210

210 BB=BRBTIIN1JK
AA=-TIINIJK

220 IF(I-NC) 230,240,230

230 BB=BB+TIIJK
CC=-TIIXK

240 IF{1,67.1)W=RB-AAYB(I-1,K)
IF(I.EQ.1) W=BB
B(I:K)=CC/W
IF(I.6T.1)6(1,K)=(DD-AAG(I-1,K) )} /W

250 IF(I,EQ.1) G(IsK)=DD/W

RE-ESTIMATE HEALS

E=E+ABS(HINCy J1K)-C(NC,K))
H(NC,J1K)=G(NCyK)
N=HC-1
250 YA=G(NsK)I-B(NsKYSH(N$1 11K
E=E+ARS(H(Ns JsK) -HA)
H{Ns J1K)=HA
N=H-1{
IF(N) 2702705260
270 CONTINUE
271 CONTINUE

OUTPUT ITERATIVE INFORKATION FOR INTERACTIVE USER
IF((ITER/9)*S.EQ. ITER.OR, ITER.EQ,KAXIT,OR.E .LE.ERROR,OR, ITER.EQ. 1)
(FRINTE,* ITER = *yITERs* ERROR = 'sEs" NORM ERROR = */E/FLOAT(HEAN
iR)

IF((EOLD-E)/E.LT.-0.10) PRINTY," WARMING) INSTABILITY IN CONVERGE
$NCE 'y ITER-1,EQLDSITERSE

REQUIRE & MININUN OF S ITERATIOHS FER SIMULATION
TINE STEP

IF({EQLD-E)/E.LT,-0.10) GO TO 334
IF(ITER,LT,SIGO TO 52

TEST FOR COHVERGEHCE

IF(I1TER.EQ,HAXIT) GO TO 333
1 (E.GT.ERROR) 60 TO €2
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GO TO 334
333 CONTINUE
#NS=.FALSE,
FRINT$s* INCREASE HAX NO. OF ITERATIONS TO ",HAXITH5s® *sANS,
READL, ANS
IF(EDF(S)\NE.0,0) CONTINUE
IF. (ANS) HAXIT=HAXIT45
IF (ANS) GO TO 52

FRINT SUMMARY RESULTS FOR THIS SIMULATION
TIHE TO GENERAL OUTPUT FILE

Lo B o B o B v }

334 WRITE(OUTs300)TIKE,E,ITER
300 FORKAT("1"»"TIHE ='+F8.2,"DAYS'///* ERROR ='»E20.7," FEET'/* NUHBE
$R OF ITERATIONS ='41I35)

DUKP DETAILED RESULTS FOR THIS SIHULATION
TINE STEP TO D3 FILE FOR FOST ANALYSISES

OO0

D0 7734 K=1,ML

WRITE(11,458) TIKE.K
456 FORMAT(" TIME = *sF20.,3,' LAYER = *,I10)
7734 ¥RITE(11+455) (Jy (H{IsJsK) s I=1sNC)y J=1,KR)
435 FORKAT(S(* ROW = *y110+/410FB.2+/16F8.:2://))

OUTPUT PLAN VIEW CATEGORY PRINT-OUT FOR EACH
LAYER FOR THE INTERACTIVE USER

[or I or B or I ov }

PRNT=,FALSE,

FRINTE,* 3D DRANIGWN HAFS *sFRNT,

READS s PRUT

IF (EDF(5),HE.0,0) CONTINUE

IF(ISTER,EQ.NSTEPS) PRNT=,TRUE,

IF(,NOT.FRNT) GO TO 33457

00 33456 K=1sML

PRINTE,* *

PRINTE;* LEVEL = *,LAYER(K)s ' (*sKs®)*

DO 44567 J=1:KR

10 22833 I=1,NC
C DO 33228 NT=1,NTAES
£3228 IF(-H(IyJsK)\GE TARCLINT)  AND =H{T s JyK) LT TARCLSNTHL)) RON(I)=TAB
C $(2HD
C IF(-H(IsJoK).GELTAE(I NTAESH)) ROW(I)=1Hy

RON(T)=-H(1sJsK)

33 CONTINUE
67 FRINTE6832) (INT(RO(I}40,5),1=1,KC)
64332 FORMAT(2014)
454 CONTIHUE
3457 CONTIMUE

R
L
C DUMF &N INTEGRATED CROSS-SECTION CATEGORY FRINTOUT
C
FRNT=,TRUE,

FRINTLs ' INTEGRATED CROSS-SECTIOH DRASDOEN HAF *yFRNT,
WRITE(1153)" INTEGRATED CROSS-SECTION LRAWDOMN MAF *
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READIKs PRNT
IF(EOF(5).NE,0,0) CONTINUE
IF(ISTEP,EQ,NSTEPS) PRNT=,TRUE.
C IFC.NOTJFRNT) GO TO 66457
IF(PRNT) PRINT 77832,(1.1=1,KC)
KRITE(11,77832) (Is1=1,KC)
77832 FORKAT(8X,2014)
[I0 66456 K=1,RL
DO 22866 I=1sNC
ROW(I)=0.0
7074=0.0
D0 56567 J=1sKR

CHECK FOR A NON-ZERD FRINARY DIRECTION TRANSHISSIVITY TENSOR

OO

IF(J.EQ.1) GO TD 748
IFUTIC(Is JyK)HTI(HAXOCI-151) s I KIFTI(T5 JrK) 4TI I s BAXO(J-151) 5K)
$4R(I»yK)I+R(Is JyHIND(K$1,H0L)))/6.0,LE,10,0) GO TO 64567
748 TOTJ=TOTJ+1.0
ROW(I)=ROW(I)-H(IsJ:K)
64567 CONTINUE
IF(T0TJ.GT.0,0)ROW(I)=ROW(I)/TOTJ
22864 CONTINUE
IF(PRRT) PRINTSBB32,Ky (INT(ROW(I)+0,5),I=1,NC)
WRITE{11,83832)Ks (INT(ROW(I)$0.,3) s I=1:HC)
88832 FCRHAT(IS,* 1 *42014)
£6455 CONTINUE
54457 CONTINUE

2

c
C QUTPUT WHETHER WATER TAELE OR ARTESIAN CONDIITIONS
C EXIST AT RESISTIVE LAYER
”
FRINTE,
FRINT%,»" STORAGE STATE ABOVE RESISTIVE LAYER®
FRINT®,*  A-ARTESIAN W-wATER TABLE 0-ZERD THICKMESS *
FRINTY, " 3-DRY NODE*
DO 53567 J=1/HR
N0 33833 I=1sHC
IFCR(IJs DAFOTCIHIC3y JEURI)-ROT(IHICT s JHIRI) GV THOK(THIC3y JHURT)
$) ROW(I)=1HA
IF(H{1, Jy 1) 4POT(I+IC3s J+JRT)-ROT(IHICI s JHJIRI) LTV THCK(I+IC3s JHIRI)
$) ROW(I)=1HW
IF(R{IsJs1)4POT(I4IC3y J4JIRII-ROT(I+IC3s JHIR3) LTV 04 11) ROWII=1HD
IF(THEK(IHIC3 s JHJRI) VLT V0. 11) RONCID=1HO ‘
35233 CONTINUE
95567 FRINTSSBI2,(ROR(I)»1=1,NC)
$5872 FCRNAT(&6A4)

IF{NIT.EQ.1) GD TO 193
FRINT2825 (151=14KC)

252 FORMAT(///9* 2D STORAGE AROVE RESIST  *»/y6Xy1617)
D0 143 J=14NR

143 PRINT291, Jy CINT(SFL2(I+1C35 J40R3)) s I=1HNE)

193 CONTINUE

¢ PERFCRH 3-D WATER BALANCE



DO 970 K=2,HL
av(K1=0.0
0S(K)=0.0
DG 969 I=1sKC
DO 948 J=1,HR
CALL SETPAR(I+JsKsHLyIC3»JR3sRBSRESRIJKsSF1IJK, TIIHIJK, TII K
$sRIJKP1sTIHE)
CALL CONVRG(IsJsKsNLyIC3s JRIsRBIRESRIJKy SFATIKs TITHLIIKs TIIK
$sRIJKPLs TIHE)
CALL CONECT(IsJsKyIC3»JR3sRBRESRIJKsSFIIIK)
IF(K,67.2) GO TO 4682
IF(H(I+Js2),LT,ELEV(I»Js2)) GO TO B1

$682 RE=RE-RIJKXH(IsJsK)

81 QV(K)=RV(K)4RE

AS(K)=QS(K)-(H(IyJrK)-HO(I+JsK) I $SFI1IJK/DELTA
aD(I,JsK)=RE

968 CONTINUE

969 CONTINUE

970 CONTINUE
av(1)=av(2)

DUMP. WATER BALANCE RESULTS FOR INTERACTIVE
USER REFERENCE

Lor I o BN 90 B ov ]

FRINT 6341, (X,@V{K))K=1,KL)
6341 FORKAT(

IVEVAIRR 022020200 2000000 80000000000 0000000¢0000080¢003¢0000¢eee o)
2 /»'¥rxExt VERTICAL RATER BALANCE FOR 3D OREBODY HODEL f3¥iz*,

EEEVERD $24682922822030020300000 000000 000e200¢00e000sesdocsie i)

4 /'t HODDEL LAYERX FLOW INTOWGPD 1%

FREERP $¢002¢008023008002000800000¢00000000000¢0000¢00820 00 0o N
512(/,'¢ 15" b 'yF10.1 ° k),
FEERR tes oot dtiessstoetocetotseretiestotoscicsotesesseseceeeyl
05(1)=0.0

FRINT 6342, (KsB5¢K):K=1sHL)

6342 FORKATC

IVEORTRR 3222330332800 0380808 000000000t ec0s000202800s 200 LN)

2 /y'¥31xx STORAGE WATER BALANCE FOR 3D ORERODY HODEL t¥iet*,

FREPERR $2£230¢33232080009¢000008000000300tse 0000000000000 00 2e

4 /P KODEL LAYERXY FLOW FROHK (GPD) 1ty

FREVERE £22222202882509¢308¢228000980800000¢00000¢20802¢¢2284¢ o)
6120/, ERNTE 4 YyF10.1 ° k),
FARERR t2o0222 000008 000000003 08¢ vesecerestectosecioastesetecdy
PRINT %," 3D WATER BALANCE IS WITHIN ':100.%(QV(3)-QV{6)+BS(3)-338
$400,)/33840040" 1 *

QUTPUT VERTICAL Q DISTR. FOR ALL LAYERS
70 IETAILEDR OUTFUT FILE DI FOR FOST ANALYSIS

AOOO

PRINT?635 (151=1sKC)

963 FORKAT(///»* 3D RESISTIVE LAYTER VERT. Q':/+6X:1617)
[0 973 J=1:NR

673 PRINT2SLy Ja (INTCQIN(TNJ92) )+ I=14HC)
[i) 909 KK=1yHL
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¢
C
C

c
c

IFIKK.EQ.1)K=2
709 SRITE(11,%08) KKy ((QD(I,JyK)sI=1/NC)sJ=1sHR)
908 FORMAT(* K = *y110+/95(16E9.34/D)

IDENTIFY HEAD BELOW ELEV, NODES

D0 8872 K=1,NL
DO 8872 J=1:AR
DO 8872 I=1sKC
ELEV(1)=-THCK(IC3+I,JRI+J)
ELEV(2)=ELEV(])

8872 IF(H(I,J:K) LT,ELEV{I+JsK)) PRINTE,* 3D HEAD RELOW ELEV, AT MODE *

C
”
C

[or I or BN on B v

[q]

$: 105Ky
$ELEV(IJsK) s * K="yH(I, hHK)

RETURN 70 MAIN PROGRAN

RETURK
END

SURROUTINE CONVRG(IsJsKsNLsIC3sJR3sRBsREsRIJKs SFATJK TIINIIK TITIK
$sRIJKP1s TIKE)

COMHON H(16505912)sHO(16,05512),H2(44,45),H02(44,45),02(44,437,0(1
$6505512) s TI(16505412) 5 TJ(16505212)»RE16,035512)»SF1(16505,12) 571204
$4145):TJ2(44545) sR2(44,45) sSF12(44,45) s THCK(44,45) sELEV(15,05512)

COHMON /PARAM/POT(44,45) 1 ROT(44545) sPERK(44545:2)» THINE(16105512) s
$DZ(15)

ADJUST TI'S AND R’S 7O REFLECT CONVERGING FLOW
INTO A HINE NODE

IF(TRINE(I,JsK) BT, 1.ESD) GO TO 6004

IF(TIKE,LE,THINE(IsJsK)) GD TO 6004
FCTR=ALGGI10(SGRT(328.,130Z(K))/4.,81/2,38732/3,281)
RIJK=RIJK/ (1, 468%FCTRL,)

IF(K.LTWNL)
$FCTR= ALOG10(SGRT(328.11DZ(K+1))/4,81/2,38732/3,281)

IF(X,LT.HL) RIJKP1=RIJKF1/(1,468%FCTRL,)

FCTR= ALOG10(SQRT(328,1%(DZ(K)+DZ(K$1))/2,)/4.81/2,38732/3,281)
IF(1.6T D) TIIHTJK=TIIHIJK/ (1, 4683FCTRELL)
TITIK=TITJK/(1,466%FCTR+1.)

6904 CONTINUE

RETURN

END

SUEROUTINE SETPAR(IsJyKsNL»IC3sJRIIRByRESRIJK, SFITIK, TITKIJK, TITUK
$1RIJKPLS TIHED

CORrON K{16505,12)sH0(16505512)sKH2(44,45)sH02044,45),02(44,45),0(1
$6105512)9T1(16505+12) 1 TU(16505512)sR(16,05512) s SF1(16505,12),TI2(4
$4945)1TJ2(44,45)sR2(24,45) s SF12(4445) THCK(44,45) 1ELEV(16,05,12)
COXKON /PARAN/POT(44,45),B0T(44545)sPERH(44/4512) 1 THINE(16105512) s
¢D2(13)

SET AFFROFRIATE PARAAETERS

IF¢I.6T, 1) TITALIK=TI(I-15 0sK)
TITK=TI1 KD
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OO0

OO OO OO O,

OO0

C

RIJK=R{I:JsK}
IF(K.LTWNLIRTUKPL=R(I5JsK$1)

CHECK FOR DRY NODES AT THE SUBCROP
AND ZERO R ARRAY IF DRY

IF(K.NEW2) 60 TO 1

IF(R(IsJy 1) 4POT(I+IC3s JHIRI)-BOT(I4IC35 JEJRIDWLT V0. 11) RIIK=0.0
1 SF1IJK=SF1(IsJ¢K)

gee

ELEV(1)=-THCK(IC3+1, JRI1J)

ELEV(2)=ELEV(])

ELEV(15J51)=B0T(Is J)=(FOT(Is J}4H2(I, )

SET HEAD TO ELEVATION IF AN EFFECTIVE HINE
NODE EXISTS ARD THE HEAD IS ABOVE THIS ELEVATION

IF(TIHE, 6T THINE(I:JsK) JAND.H(I+JsK) W6T ELEV(Is JsK))
$SF1IJK=1.E15

IF(TIHE.GT  THINE(IyJsK) JANDLH(T s JsK) WBT ELEV(Is JsK))
$H(Iy JsK)=HU( I+ I K)=ELEV( 5 JsK)

RESET THE STORAGE FACTOR WHEN W.T. CORDITIONS OCCUR
IN THIS SOURCE CONFIGURATION NO ADJUSTHEWT IS FERFORHED

IF(H(Iy JsK) LT ELEV(T, JsK-1) )SF1TJK=GF11 K21 EDL

RETURN

ERD

SUBROUTINE CONECT(I»JsKyIC3sJRISRR:RESRIJK,SFLIIK)

COKNON H(16503512)+H0(16,05112)sH2(44,45) 1 H02(44545):02(44445),0(1
$6505112) s TI(16505512) 9 TI(16505512) sR(16905:12)sSF1{14505:12)5TI2(4
$4945)5TJ2(44,45))R2(44545)ySF12(44,45) y THCK(44545) sELEV(16+05:12)

COHNON /PARAK/POT(44545)yROT(44,45),PERK(44,4552)y THKINE(16505512)y
$DZ(135)

RE=0.,0

¥AKE STORAGE NEGLIGIELE WHEN HEAD DROPS
BELOW ELEVATION

IF(R(I»JsK) JLTLELEV(K)) SFIIJK=1.E-21
ALJUST FOR HEADS FALLING RELOW ELEVATION
IF(K.6T.2) GO TO 4682

USE INDUCED INFILTRATION THEDRY FROM RULL, 55 T0
REPRESENT MINE INFLOW BOUNDARY CONDTION AT SUBCROP

TF(H(T1sJy2), LT ELEV(I+Js27) GO TO 81

6432 RE=H(IsJsK-1)IRIXK

RB=1.0

GO T10 82
81 RE=RIJKIAHAXI(H{T) JoK-1)-ELEV(Is JsK) ELEV(Ty JyK-1)-ELEW(T: J4K))
81 RE=RIJKECH(I+Js 1) 4FOTCI4ICTs JEIRI)-ROTCI4ICS ) JEIRS))

IF (RELLT.0.0) PRINTZ,' ERRORY RE < 0 AT ":1IryJsK
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RB=0,0
82 RETURN

END
SUBROUTINE COMELV(HC,HR»HL,IC35JR3,NIT)

COKMON H(16,05512)sH0(16509512)2H2(44,45) sHO2(44545),02(44545) ,0(1
$6205:12) 9 TI(16505512)sTJ(16505512)sR(16505212)»SF1(16,05512)9T12(4
$4145) 9 TJ2(44,45) sR2(44545) s SF12(44,45), THCK (44, 45) »ELEV(18505:12)

COXMON /PARAN/POT(44,45)sBOT(44,45} yPERK(44545:2) s THINRE(18505:12)
$DZ{13)

NOTE:

365 METEKS IS THE ELEVATION OF THE {40M(K=4)
LEVEL AS RECEIVED FROK RG HITE 9/22/82...dLV

LOOP TO FRODUCE ELEVATIONS

OO0

DO 1 I=1sNC
D0 1 J=1/KR
ELEV(I5Js1)=BOT(I$IC3y J4IRI)-(FOT(I$ICTy HJRI)$0.0)

LEYEL 2 ELEVATION ASSUMES A RESISTIVE LAYER
THICKRESS OF 1 FOOT

Lon B or B qp B v ]

ELEY(I,Js2)=(BOT{(I+ICIy J4JR3)-1,)-C(POT(I+ICT, J+JRIIH0.0)
ELEV(I,Js3)=( (365,445,143, 128-(POT(I+ICT, JEJR3I0.0))
ELEV{I5J54)=(385,13,128-(FOT(I4IC3, J+JRI)+0,0))

SET REMAINING SURLEVELS ELEVATIONS
eeg

SATTHCR=70.0

ELEV(1)=-SATTHCK

ELEV(2)=ELEV(1)

COKFUTE ELEVATIONS OF REMAINING SUBLEVELS

OO0 OO0

[0 6504 K=3yML
4604 ELEV(Iy JyKI=ELEV(T,JsK-1)-DZ(K)
1 CONTIMIE

DUKP THE ELEVATION ARRAY ON FIRST SIMULATICN
L0OP

OO0 o

60 70 2
IF (NIT,GT.1) GO TO 2
PRINT44
44 FORWAT(* ECHO OF ELEVATION ARRAY FOR LOOP 1*)
DO 55 K=1sNL
S5 PRINTA6sKy (CINT(ELEV(IsJsK))s1=15HC) s J=1sHR)
66 FORKAT(/y* LEVEL = "+I5y/y (1615))
2 RETURN
END
SUEROUTINE SINK(NC,NRyNL,NIT)
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©

THIS SUBROUTINE IS FOR THE 211 CALIBRATION

COMMON H(16505512)sHO(16205512) rH2(44,45),H02(44545),02(44,45),0(1
$6105712) 1 TI(16,05:12) s TJ(16:05,12)+R(16505512)9SF1(16505,12),TI2(4
$4545)9TJ2(44:45) sR2(44,45)15F12(44,45), THCK(44545) yELEV(16505,12)

DIBENSION TR(S)

IHPUT ORERODY SINK(NCsNR:HL) SCHEME
THIS IS FOR 211 PUHP TEST

PROPORTION DISCHARGES ONLY TO ACTIVE NODES

OO Oo OO0

0211=338400,

T0TJ=0.0
D0 1 J=1:HR
TR(D
$=TI(065Jy5)4TJ(065 J1SIHR{085 5 S)4TI(05:Js5) $R(065 Js4)

IF(J.6T.1) TROD=TR(I$TJ(065J-115)

TOTJ=T0TJ+TR{D)

1 CONTINUE

D0 2 J=1'HR

IF(NIT.GT.1) GO 70 3
PRINTE,* *

3 R{06yJ:5)=0211KTR(N/TOT

IF(NIT.GT.1) GO TO 2

PRINTE,® QU06y "5y *1S) = *408(061Js3)
~ PRINTER* ACTIVITY RATIO = *»TR(J)/TOTJ

PRINTL,® TRANSMISSIVITIES (GFI/FT) *

PRINT,
$TI(061015) 91TI(085 0150 sR{065J95)sTI(51015) s TI(0bs J-155) sR(06s Js6)

2 CONTINUE
RETURN
END
MR 334392068830833032080¢9¢08902803080¢08¢00000089000¢8441
[ ¢ Tw0 -DIKENSIONAL FINITE DIFFERENCE FLOW HODEL ¢
(eS¢ es¢293ToR3000080000¢20080¢000200d00000080002080002¢88

SURROUTINE PLASH(MCsNR,DELTAyTINE,NITsXSF12,ISTER,Q2TOTFRNTy
$NSTEPS)

CONHON H3(16105512) sH03(16:05512)sH(44,45) sHO(44545)502(44,45),Q3(
§16105012)sTI3(14:05512)sTJ3(14505912)sR3{16505112)1SF13(16505512) s
$TI(44,45) 1 TJ(44145) yR(44,45) sSF1(44,45) s THCK(44 450, ELEVI(16505512
$)

CORKON /PARAM/FOT(44545)sBOT(44,45) sPERN (445455 2) 1 TRIRE(16505512),
$DZ(15)

DIKENSION SF1(44545)sTI(44,45),8(50):56(50)sR(44545)yDL{44,545) sRONC
$50) 1 TAR(2,20) sRH(44,45) sRD(44,45) yDELX(44) s DELY(43)1TJ(44,45) PERH
$(44945:2)50(44249)

REAL INFET

INTESER OUT

LOGICAL ANSsFRHNT

03TA TELY/10%1000, 5750, 1458, 545,372, 679: 143328, 1,244,648, 330,598,535
300.5750, 91321000,/

DATA TELY/7E1000,1750, 684,146,558, 196,38328,1,493.877,5579.654,829
$.827,2811000., 10060,/
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(e}

PRINTY, ' STXTXZLLTIENTERING 2D HODELXrrysxsixz*
DEFINE INPUT AND OUTFUT UNIT HUKBERS

IN=12

0uT=14

ERROR=1

IF(HIT,GT.1) GO TO 19

n31311311113128 1113231113382 31383803 1R 328232823233 32323232322332333131

<

PP=258,691

51=0.06

HH=0.0

(0=0,0
94928085 73302208323¢¢00¢e0e0000000008000000 0080008000008 084 ]
£3XINDUCED INFILTRATION RATE PARAMETER IN GPD/FT¥¥2 (RR)%t%
2022000000000 000000sbb00000000300000000000200000000808000¢

RR=0.01478
2dscteeocedtesieietestieiesigsiostitresiooiretitsseseetied

RRH=0,

RRD=-1,0

BOTT=-70.0

SIS A I LI A A I R T A E R I R R 1 R AR R 2242222228332 23232333331)

WRITE (DUTs1015) ERRORsNCsHRsFPsS1,HH,Q@sRRsRRHsRRD

1015 FORMAT (32H PARRHMETERS AND DEFAULT VALUES://

o

[qw]

(en)

o

{ 230 INITIAL TIHE STEP = E9.3»7H DAYS /29H TOTAL AL
2LOWARLE COMVERGENGE/14H TEST ERROR =»F18.3,6H FEET/22H NUARER O
IF COLUKNS = »110/18H MNUMRER OF ROWS =,I14/19H TRANSHISSIVITY =,
4E13.3:12H GAL/DAY/FT/19H STORAGE FACTOR = »EI15.3:BH GAL/FT/17H

5 INITIAL HEAD = +F15.3:6H FEET/14H DISCHARGE = sE1B.4,9H GAL/DA
6Y/20H RECHARGE FACTOR = sE12,4,12H GAL/DAY/FT/30H STREAM SURFAC
7E ELEVATION  /31H OR LAND SURFACE ELEVATION = »F9.1:6H FEET/3
82H STREAKEED ROTTOM ELEVATION /33K OR ET ELEVATION LOWER LINI
97 = F7.1,60 FEET////)

FILL ARRAYS WITH DEFAULT VALUES

[0 19 I=1,KC
D0 10 J=1sHR
FERN(I,Js1)=FF
FERALT Js2)=FP
5F1i1y 3)=51
H(IyJ)=HH
RO(IsJ)=HH
BOT(IsJ)=ROTT
BTy J)=RREDELX{IRDELY ()
RH(I5J)=RRH
RD(IsJ)=RRD
0(1,J)=00

10 CONTINUE

SET THE EXTERHAL DAP BOUNDARY CONDITIONS
CALL 3CUND
TANE CHRE OF RNY TP FARAMETER HETEROGENEITY

1-21



C
CALL HETERO(DELX,DELY)
c
C SET CATEGORY PRINTOUT VARIABLES FOR 2D HOIEL
C

NT=10
TAR(151)=1HO § TAB(2,1)=-1.0
TAB(152)=1Ht $ TAB(2,2)=-3.0
TAB(1:3)=1H2 $ TAB(2,3)=-10,
TAB(1,4)=1H3 $ TAB(2,4)=-13,
T4B(1:5)=1H4 § TAB(2,5)=-20.
TAR(1:6)=1H5 $ TAR(2,8)=-23,
TAB(1:7)=1H8 $¢ TAR(2,7)=-30,
TAB(1s8)=1H7 ¢ TAB(2,8)=-35,
TAB(159)=1H8 § TAB(2,9)=-40,
TAR(1,10)=1H9 § TAR(2,10)=-30,
DO 7801 I7=1,10

7801 TAB(2,IT)=TAB(2,IT)/10.

c
c READ AND WRITE OUT NODE CARDS
C
C

WRITE (DUT,1059)

1055 FORNAT (1K ////19H NODE CARD VALUESY//7¢H I J P1 P2
1 SFi Hy @ R RH RDJ
REWIND IN

15 READ (INs%)IsJsPERM(IsJs1) s PERM(IsJy2)sSF1(I+J)sHBOCI ) sH{TxJ)s0Q(1

$1J) 1 XXXX
IF (EOF(IN),NE.0,0) GO TO 1B
SFI(IsJ)=SF1(Is JYEXSF12
WRITE (DUT»1060) IsJsPERM(I+Jy1)sPERK(I»Js2)sSFL(Tsd) s H(TsJYs8(1sd
$)sR(IsJ)+RH(IsJYsRD(IS )

1060 FORMAT (21353E10,35F4,05E10,353F6,0)
GO T0 1S

OO OO0

¢
C
o ZERO @-ARRAY TO SHUT-OFF INFILTRATION
C
1

8 D0 9805 I=1,KC
10 8805 J=1/HR
£805 (15J)=0,0

FORH PARTIAL TRANSHISSIVITIES FROM PERKEARILITIES
AND VARIARLE GRID DATA

OO OO

D0 510 I=1yHC
DO S00 J=1+RR
PERN(1yJs 1)=PERK(Iy Jy 1)X2, SRELX(I)/(DELY (J)+DELY (KINO(J11:8R)))
FERK(15Js2)=PERK(Iy Jy 2032, XIELY (J) /(DELX(I)+DELX(HINO(I$1,8L)))

ADJUST ARUIFER PARANETERS FOR VARIAELE GRID

SF1(1yJ)=5F1(1, )87, 48¥DELX(T)SDELY(J) 23,2813, 281
R(IpJy=R(IsJ)LOELY(JIEDELY(T) 23,2812, 281

500 CONTINUE

510 CONTIRUE

C

[or BN or BN oo BN or BN oo ]



C DUXP FARAMETERS FOR FIRST SIMULATION LOOP
C
C CALL TRSET(NCsHR)
FRINTE,"® *
C FRINTE,* TI DUHP °*
C DO 4710 J=1,KR
C4710 PRINT47115 5 (TI(I5J)»1=15HC)
4711 FORMAT(I10+/7(10FB.0))
c FRINTE,® *
c PRINT®y* TJ DUHP '
C D0 3710 J=1:HR
C3710 PRINTA711sJs(TJ(I+J)s1=14H0)
1y CONTINUE

(o)

C ECHO CATEGORY PRINTOUT DATA
c
BRITE (OUT»1025) ((TAB(I»J)sI=152),J=1,HT)
1025 FORMAT (27H CATEGORY PRINTOUT LEGEND://(2X;A2,26H IF HEAD IS GRE
1ATER THAN »F8.2))
C
c PLACE Q2-ARRAY IN @ TO HAKE OREBODY CONNECTION
C )
DO 8804 I=1,NC
DO 8806 J=1:KR
8806 Q{I,J)=02(1,J)

C
c
C 2D SIHULATION START
C
20 CONTINUE
DEL=DELTA
KC=1
DELTA=DEL
NLOOP=0
35 ITER=0
¢
C PREDICT HEADS FOR NEXT TIKE INCREMENT
c .
DO 40 I=1,KC
D0 40 J=1:KR

D=H(I+J)-HO(I, )
C ROCIsJ)=H(Isd)

F=1.0
IF(DL(I, ) .ER,0,0) GO TO 43
IF(ISTEP.GT.2) F=D/DL(I+J)
IF(F.6T,5) F=5.0
IF(F.LT.0,0) 6=0.0

45 DL(I,0)=D

40 H(Iy J)=H(I, J)4D3F

537 COHTINUE
HAaXIT=20
HXLOOF=3
DO ¢33 I=1,KC
no £33 J=14KR
CALL TRSET(1sJyNCyHRyREyRRHy RED TELXs DELY s RHS R
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OO

[ar I or B or I o

OO0

o

618

CALL SFSET(I»JsSFIIJsXSF12,DELXsDELY)
SFI(I,J)=SF11J

50 E=0.0

33

80

ITER=ITER$L

COLUMN CALCULATIONS

ADJUST PARAKETERS FOR WATER TARLE CONDTIONS

CALL TRSET(HCsHR)
D0 115 II=1,NC
1=11

ALTERNATE COLUMN DIRECTIONS

IF (MOD(ISTEP4ITER»2).EQ.1) I=NC-I$1
D0 105 J=1/KR

CALL TRSET(I»J)

CALL TRSET(IsJ-1)

CALL TRSET(I-1sJ)

CALL SFSET(I»JySF1IJyXSF12,DELX,DELY)
SF1I1J=SF1(I+J)

INFILTRATION CONTROL
OR EVAPOTRANSPIRATION CONTROL

IF (H(IsJ),LT.RD(IsJ)) 60 TO 55
RE=RH(Is JYR(IsJ)

RB=1.0

60 TO 60
RE=(RR{IsJ)-RD(1sJ))RR(Is )
RB=0.,0

CALCULATE B AND G ARRAYS

LD=HO(I,J)$SF11J/DELTA-Q(Is JI4RE
BB=SF1IJ/DELTA+R(I;J)%RB
AA=0.0

€c=0.0

IF (J-1) 83270445
Aa=-TI(Is J-1)
BE=ERTJ(I,J-1)

If (J-NR) 75,8073
CC=-THI: D)
BR=RRtTJ(IsJ)

IF (I-1) B85,90:85

S BB=RB+TI(I-1:J)

DD=DIHH(I-1y ) ¥TI(I-1,0)
IF (I-NC) 93,100,95
RB=BB4TI(IsJ)
BD=DIFH(I+L s IETI(I )

IF (J.GT.1) W=FB-AARE(J-1)
IF (J.EQ.1) W=BR -
R{J)=CC/W
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C
c
c

OO OO0 0O 00

[or B e I ov ]

(o I ov B oo

[gr]

OO0

IF {J\6T.1) 6(J)=(DD-AAG(J-1)I/W
105 IF (J.ER.1) 6(J)=DD/W

RE-ESTINATE HEADS

E=E+ABS(H(IsNR)-G(NR))
R{IsHRY=G{NR)
N=NR-1
110 HA=G(N)-B(N)SH(IsNt1)
E=E+ABS(HA-H(I:N))
H(IsH)=HA
N=N-1
IF (N) 115,115,110
113 CONTINUE

F.OW CALCULATIONS

ADJUST PARANETERS FOR WATER TABLE CONDTIONS

CALL TRSET(NCshR)

N0 738 I=1,KC

RO 738 J=1)AR

CALL TRSET(I, )

CALL SFSET(I,JsSF1I1JyXSF12,IELX,DELY)
738 SF1(1sJ)=SF11J

DO 180 JJ=1,KR

J=JJ

#LTERNATE ROW DIRECTIDNS

IF (MOD(ISTEP+ITERs2).EQ.,1) J=HR-J+1
DO 170 I=1,NC

CALL TRSET(I,J)

CALL TRSET{(I»J-1)

CALL TRSET(I-1,J)

CALL SFSET(1sJsSF11JsXEF12,DELXDELY)
SFLIJ=SFL{Is ]}

ET BOTTON ELEV, FOR INFIL
OR EVAFTRANSPIRATION CORTROL

IF (H(I )W LT.RIMIsJ)) GO TO 120
RE=RH{IsJIIR(Iv )
RR=1.,0
G0 10 125
120 RE=(EH{I) )-RD{11J)IkR(1+J)
RE=0.0
125 DI=HO(IsJ)ESF1IJ/DELTA-Q(I, JI4RE
BR=SF{IJ/DELTA+R(IsJ)XRB
AR=0,0
CC=0.0
IF {J-1) 130,135,130
130 3R=pRtTJ(I,J-1)
[D=0D4H(Ts J-1)2TJ(1y J-1)
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(o BN v BN or BN o |

135 IF (J-NR) 140,145,140

140 DD=DD+H(I, JHLIITI(Is )
BB=BB4TJ(1sJ)

143 IF (I-1) 150+135,150

150 BB=RR+TI(I-1,J)
AA=-TI(I-1+ )

135 IF (I-NC) 16051655160

150 BB=BB+TI(I,J)

CC=-THI+J)

165 IF (I.6T.1) W=BB-AA%B(I-1)
IF (I.E@:1) W=BB
B(I)=CC/W
IF (I.6T.1) G(I)=(DD-AAXG(I-1))/W

170 IF (I.EQ.1) 6(I)=DD/W

RE-ESTIMATE HEADS BY GAUSS-SEIDEL AND
COMPUTE CONVERGENCE ERROR

E=E+ABS(H(NC: J}-G(NC))
H(NCyJ)=G(HC)
N=NC-1
175 HA=G(N)-B(N)TH(N+1sJ)
E=E+ABS{H(NsJ)-HA)
H{Ns J3=HA
N=R~1
IF (M) 180,180,175
180 CONTINUE

2D SYSTEN WATER BALANCE CALCULATIONS
TO TEST FOR CORVERGENCE

STORE=0.0

PUKP=0.0

INFET=0,0

D0 185 I=1,NC

DO 185 J=1,NR

CALL SFSET(IyJySF1(IsJ)sXSF12)

SF11J=SF1(1+J)

STORE=STORE+SF1IJ(HO(I»J)-H(I+J))/DELTA

PUKP=FUKP+Q(I,sJ)

1F (R(I5J)+6T.RDMIyJ)) INFET=INFETHR(IsJ)R(RH(IJI-R(I1,J))
IF(H(IsJ) JLEWRD(I )Y INFET=INFET4R (I J)R(RH(I» J)-RI(Is J))

185 CONTINUE

TOTIN=STORE+INFET

TOTOUT=FURP

DIFF=0.0
IF(TOTOUT.GT,0,0,ANDTOTIN.GT.0,0)DIFF=ARS(1,0-TOTOUT/TOTINI %100,0
IF((ITER/5)%S,EQ.ITER,OR,ITER,EQ, ¥AXIT.OR,E,LE,ERROR,OR . ITER.EQ. 1)
$FRINTS,* ITER = *»ITERy' ERROR = 'sE,*  WBAL = "»DIFFs" Z°
IF (ITER.EQ,HAXIT) GO 70O 194

IF (70T0UT.EQ.0.0) GO TO 199

IF (DIFF.67.2.00) GO TO 30

150 IF {E.GT.ERROR) GO 70 30
IF (ITER.LT.S) GO 70 59
G0 10 199



194 ANS=,TRUE,

[or BN o B S I or

FRINTXy' INCREASE MAX NO OF ITERS TO *sMAXIT1Ss" "sANS»® ‘s
READE s ANS

IF(EDF(S)\NE.0,0) CONTINUE

IF(ANS) MAXIT=HAXIT13

IF(ANS) 60 70 50

PRINT RESULTS
FRINT OUT TIKE STEP DATA

195 CONTINUE

NLOOP=NLOOP+1

ANS=.TRUE.

IF(NLOOP,EQ,KXLOOP) 60 TO 8403

PRINTE,* LOOP AGAIN TD CHANGE 2D PARAMETERS *sANSs* 'y
READS ANS

IF(EOF(S),NE,0,0) CONTINUE

IF(ANS) ITER=0

IF(ANS) GO 1O 537

8403 CONTINUE

YEARS=TIHE/365
WRITE (0UTs1070) TIHE,YEARSsE»ITERsSTORE; INFET,PUNP,DIFF

1070 FORMAT ( /70 TIHE=»E15.3s12H DAYS,

OO0,

107

1 ORsE10,3,7H YEARS./SH ERROR= sE13.5)7H FEET /30H THE NUMBER OF
2 ITERATIONS IS sI4///24H WATER BALANCE RESULTSI//21H FLOW FROK S
3TORAGE =5E20,2,SKH GPD/2SH FLOW FROH INFILTRATION PLUS/32H FLOW
4FRON EVAPOTRANSPIRATION =sE9,3s5H GPFD/27H FLOW TO DISCHARGE UNIT
55 =)E14,3)5H GFD/29H THE WATER RALANCE IS WITHINsF12.3,3H Z////
6/) '

INCREASE TIME INCRERENT
FOR MEXT TIME STeF

[ELTA=DELTnE1,2
FRINT GUT CATEGORY

FRINTOUT HaF
YRITE (OUT1075

S FORAAT (20H CATEEGORY PRINTOUT:/)

D0 210 J=1sAR
[I0 205 I=1yKRC
D0 200 K=1:NT
IF (-H{IyJ)4TAR(2,K)) 205,205,200

200 CONTINUE

205 RON(I)I=TAR(1HK)

210 WRITE (OUT+1080) Ji (ROW(K)sK=1sNC)
1080 FORKAT (I1422X»50A2)

OO OO

(ge)

2D WATER BALANCE TO MINE

0n0=050=0.0
QSTORE=0.40

PERFORM WATER BALANCES ON NORTH AND SCUTH
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C

BOUNDARIES

DO 8341 I=13,28
J=9
IDX=1

8744 IF(IDX.EQ@.1) ONO=BNO+TJ(I»J)E(H{I,J)-H(IsJt1))

Lor I ov B or B ov )

IF(IDX.£Q.2)850=Q504 TH I, DR(H(Is JH13-H{Is D))
IFC¢IDX.EQ,2) 6O TO 8341
J=14
IDX=2
60 TO 8344
8341 CONTINUE

FERFORM 2D WATER BALANCES ON WEST AND EAST
KINE REGION BOUNDARIES

OW=0E=0,0
DO 9341 J=10s14
1=12
IDX=1
9344 IF(IDX.EQ.1)GW=0R+TI(Is JIRCH(I»J)-H(I+1:J))
IF(IDX,EQ,2)GE=QE4TIC(Is NX(H(I+1, J)-H(IsJ))
IF(IDX.EQ.2) GO TO 9341
1=28
InX=2
GO TO 9344
9341 CONTINUE
DO 7341 I=13,28
D0 7341 J=10,14

C CALL SFSET(I»JsSF11JsXSF12,DELXSDELY)

OO OO0

[aw B B o }

SFIIJ=SFI(I,J)
7341 QSTORE=QSTORE+(KO(I»J)-H(IsJ))¥SF11J/DELTA

12,5 IN/YR IS THE RECHARGE RATE
THIS HUST BE CHANGED HERE IN THE
THE SOURCE COLE

Y
OR=12,5%1500,%400,13,28113,281%7,48/12,/345.

THE ABOVE COHPUTATION OF INDUCED INFIL IS INCORRECT
THIS SHOULD INCLUDE THE TOTAL INDUCED INFIL FOR
THE HODREL AREA

BR=IRFET
@R=0.0

DO 13 J=10+14

DO 613 1=13,28

IF (H(I3J).GT.RD(ISJ)) OR=0R4R (I, JYE(RH(Iy J)-H(IyJ))
613 TF(H(I»J) LE.RD(T1J))OR=CRR (I, JYL(RRCT, J)-RD(11 J))

QK INE=GHO0S0+AWHIE

HEL=02T07-0R-0STORE-GXINE

DUXP HINE REGION WATER RALANCE RESULTS
PRINT333,0M40,QS0,0E QW QR BSTORE s QHINE yWBL

333 FORKAT(///y
$* PO EE2 2880000004022 00 0800000002803 382¢488¢332442¢ 4RV
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$* TEXXON CRANDON MINE REGIONZL Y/
$" t FLOWS FROM 2D NODEL (GPD) %4/y
$ 1200882088 380888808880800808003008008020838048448¢28874]
$" tNORTH FLONW & SOUTH FLOW % WEST FLOW & EAST FLOW t*+/
3 2808888 039080386886803388830¢04¢888¢0400480833343¢4FV0)
$' EaF11,00 8"y F12,05 8% F11, 09 3 3 F 11,05 8% /s

$ pP238043500058308400000000¢00800000000008800428¢48¢4¢40V0)
$* YLOCAL INFILYLOCAL STORE XINMFACT FLOW: WATER BAL t*3/s
$° §2023060030500000080008200052000280038083080300¢0000¢08NV8
$* 3F1L,00 % F12,00 % 5 F11, 00 "2 F11.00°% /s

$* 1280658880388888¢400982080808003000030¢004838¢348¢¢4)]

FRINT,* THIS REFRESENTS A Z ERROR OF *,wBL¥100,/02T0T

c
C FERFORM SWAMP CREEXK AND HEMLOCK CREEK IHPACT FLOWS
C
CALL SWANP
CALL HEMLCK
c
C PRINT OUT HEAD VALUES AT THE
C END OF THE TIME INCREMENT
C

IFASS=(HC19)/10
00 213 K=1sIPASS
ISTART=(K-1)£10+1
TEND=K110
IF (IEHD.GT.NC) IEND=HC
C IF (K.EQ,1) WRITE (DUT,10835)
C1035 FORMAT (1H ////424 HEAD VALUES AT THE ERD OF THIS TIMESTEP:/)
€ IF (K.GT.1) RRITE (OUT,1100)
C1100 FORKAT (1H »24EHEAD VALUES (CONTINUED)?)
c WRITE (DUTs1090) ((I)sI1=ISTARTsIEND)
C1090 FORKAT(SXs10(5X,12))
C DO 215 J=1)NR
C WRITE (OUT»1095) Js(H(IsJ),I=ISTART,IEND)
C1099 FORKAT(2Xy 132 10(F7.1))
215 CONTINUE
WRITE(10,8813) TIAE
8813 FORNAT("  TIKE = "+F20.3)
N0 821 JJJ=1sNR
J=KR+1-1JJ
821 WRITE(1048811) JJJs (H(IyJ3J)»I=1sNC)
9811 FORMAT(* ROW = *4135/+10FB,2:/+10F8,2y/510F8,2+/110F8.2,/,4F8,2)

UNUSED SYSTEM WATEK RALANCE

C

C

c

C D0 903 I=2,31

[ DG 903 J=2+40

C 903 Q(Is D =THIr D T4, KTy ) -H(I41, )-R(I-1y D) -H{Ty A -H(T, J-1))
C FRINT1)* UATER BALANCE'

L N0 823 JJJ=2s40

C J=NRt1-JJJ

C 823 WRITE(OUT,9911) JJJs (H{I» )9 1=2,31)

£9911 FORRAT(® ROW = '1I3,/58E15,5:/,8E15,5:/98E15,0v/96E15.5://)

C
c

CHECK FOR THE IRY NOLES
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C
C DO 8872 I=1,NC
C D0 8872 J=1:sHR
C IF(THCK(I,J),LT,0,1)PRINTSs* ZERD THICKHESS IN 2D AT HODE *;1.J
€ $sTHCK(I, D)
8872 IF(H(IyJ)+POT(I,J),LT,BOT(I+J)40,11)
C  $PRINTEs* HODE *yIsJs* IS DRY IN 2D KODEL®,H(IyJ)+POT(IsJ)sROT(IsJ)
c DO 128 JJJ=1sHR
c J=NR+1-JJJ
c WRITE(671188) JJJs (THCK(IyJJJ)»I=15HC)
c WRITE(451188) JJJs(TI(I:JJd)¢1=1sRC)
C 128 WRITE(4s1188) JJJs (THIyJJI) 1 I=1KC)
1188 FORKAT(* RO¥ = *s13s/+10FB.0s/s10F8.0s/s10FB.0s/510F8,0+/14F840)

c

C DUKP 2D MODEL DRAWDOWNS IF USER
c SO DESIRES
c

ANS=FALSE,
PRINTXs' 2D DRAWDORN MAP °sANS
READEsANS
IF(EOF(S).NE,0.0) CONTINUE
IF(ISTEP.EQ.HSTEPS) ANS=,TRUE.
IF(,HOT.ANS) GO TO 848
PRINT B849s(I,I=1,40)
§49 FORKAT(SX340135/55Xs40(3H--~))
D0 S63 J=1,\R
863 FRINT 873sJs (INT(-H(15J)10.5)s1=1,40)
373 FORMAT(I4,"1"44010)
843 CCNTINUE

[ge I v

RETURN TO HAIN PROGRAM

(e

RETURN

END

SUBROUTINE TRSET(IIsJJsNCsHR»RRsRRHsRRDyDELX,DELY,RH,RD)

COMMON H3(16505512) yHOT(1650512) sH(44,45) 1HO(44,45) 4Q(44545) 031
$6505512)9TI3(16505:12)5TJ3(16,05512)9R3(16505512) 1 SF13(16505:12)57
$1(44,45)57J(44,45))R(44,45)55F1(44545) s THCK(44,45) s ELEVI(12)

COMHMON /PARAN/POT(44545)1BOT(44,45) sPERN(44,45,2) s THINE(16505+12)y
$DZ(13)

DIKENSION SF1{44,45)5TI(44,45),B(50)56(50)sR(44545),DL(44,45)sROR(
£50) s TAR(2520) sRR(44,45),RD(44,45), DELX(44), DELY(43),TJ(44,45) ,PERK
$(44,4542),0(44,43)

1=11

J=JJ

IF(II.LE.0) I=2

IF(JJLE.Q) J=

IF(I1,6T,NC) I=KC

IF(JJ.GT.RR) J=NR

WATER THELE TRANSNISSIVITY CONTROL ROUTINE

D0 93 I=1HiC
D0 23 J=14MR

[on I on I we B ov B o B w |
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CHECK FOR COMPLETE NODE LE-WATERING
AND ADJUST HEADS ACCORDINGLY

IF(H(I, J)4POT(I,J) LT BOT(I,J)40,11) H(I,J)=BOT(I,)-POT{I;1)40.1
IFC(ILEQ.HC) GO TO 6103
IF(R(I41, ) 4POT(I41, ) LT BOT(I$150)40,11) RH(I+1,J)=BOT{I+1,3)-POT
$(I+1,0)40.1
6103 IF(J.EQ.NR) GD TO 6203
IF(H(I,J41)4POT(I,J41), LT, BOT(I, J41)40,11) H(I,J41)=ROT(IsJ41)-POT
$(I,J41)40.1
6203 CONTINUE

OO OO0 OO0

COMPUTE SATURATED THICKNESSES USED FOR
TI TRANSKISSIVITY COMPUTATIONS
CHECK FOR ZERQ SATURATED THICK,

[or 2 ar B oo I ov 2 o B qp I ov I or ]

TLIJ=H(I, ) +POT(1,J)-BOT(I+d)
IF(TLIJLGT TRCK(IsJ))TLIJ=THCK(I, J)
IF(THCK(I»J).LT,0.1) TLIJ=0.0
TLIP1J=TLIJ
IF(I.EQ.NC) GO TO 4091
TLIP1J=H(I+1:J)4POT(I$1,J)-BOT(I$1s0)
IFCTLIP1J.GT. THCK(I41+sJ) ) TLIP1J=THCK(I$1s J)
IF(THCK{I+1,0) W LT, 0. 1) TLIP1J=0.0

4091 CONTINUE
IF(TLIJLT0.0) TLIJ=0.1
IF{TLIP1JLLT.0,0) TLIP1J=0.1

C
C CALCULATE TI TRAKSHISSIVITY FRON SATURATED
C THICKNESSES PREVIOUSLY COHFUTED
€
TI(1yJ)=PERK(I»Js2)¥SQRT(TLIJATLIP1))
C
C COKPUTE SATURATED THICKNESSES USED FOR
C TJ TRANSKISSIVITY COKPUTATIONS
C CHECK FOR ZERD SATURATED THICK,
C

TLIJP1=TLIJ
IF(J.ERNR) GO TO 3091
TLIJFI=H(Is JE1)4POT(I2 J41)-ROT(Is J+1)
IF(TLIJPL.GT. THEK(IsJ4+1))TLIJPI=THCK( I, J41)
IF(THCK(IsJ41) LT, 0. 1) TLIIPL=0,0
3091 CONTINUE
IF(TLIJLLT.0.0) TLIJ=0.1
IF(TLIJPLLLTL0.0) TLIJP1=0.1

C
C CALCULATE TJ TRANCHISSIVITY FROX SATURATED
C THICKNESSES FREVIOUSLY COMPUTED
C
TJ(Is J)=PERH(Is Js 1) XSQRT(TLIJSTLIIPY)
C 97 CONTIKUE
C
C SET THE INDUCED INFILTRATION VARIABLES
€

R(IyJy=RREDELXCIICDELY(D)
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RH(IsJ)=RRH
RD(I»J)=RRD
RETURN
END

SUBROUTINE SFSET(I,JsSF1IJsXSF12,DELXSDELY)

CONMON H3(16505512)sHO3(16505,12) sH(44,45) 1H0(44543),02(44,43) ,03(
$16105:12) 5 TI3(16505:12) 5 TJ3(16505,12)sR3(16505:12)»5F13(14505512)
$TI(44545) 9 TJ(44,45)1R(44145) s SF1(44,45) s THCK(44,45) yELEV3(14505,12
$)

COMMON /PARAK/POT(44545)1BOT(44,45) sPERN(4454552) s THINE(16:05,12)s
$DZ(13)

COMMON /STOR2D/ SAsSWT

DIMENSION DELX(44)sDELY{43)

SA=SF1(IsJ)

SKT=SF1(IsJ)

S4=0,0001

SWT=0.195

SF11J=7,4BXSWTEXSF12¢DELX(I) $DELY(J)

TF(FOT(IyJ)4H(1, J)-BOTCI2J) GE THCK(I»J)) SF11J=7,4B%SAXXSF12
$3DELXCIIRDELY (D)

IF(THCK(I»J),LE,0.0) SF1(IsJ)=1E-20

SFI(I,J)=SF11J

PROFORTION FOR CHANGE FROM ARTESIAN TD WATER TASLE

IF {HO(Iy J)+POT(I5J),GE, THCK(Is J) AND R(I, J)4FOT(15 ), LT, THCK{I» J))
$SFLTJ=CUCTHOR (T, ) =(H(T s JI4POT (15 30 ) YESRTH{HO(T, J)+POT (15 JJ-THCK(I
$4J))15A) /(HO(Ts J)-H(IsJ) )37, 483DELXCI)IDELY())

FROFORTION FOR CHANGE FROM WATER TABLE TO ARTESIAN

IF(HOCT, ) 4POT(IsJ) LT, THCK(IsJ) o ANDR(I» J)HPOT (I, J) s BE THCK(I+ 3))
$SFLIJ=((CTHCK (5 J) - CHO( T, JH4POT (14 ) ) RSHTHCH( T J)HPOT( I+ J)-THCK(I
$1J))3SA3/(H(1yJ)-HO(I, J))) 27, 48XDELX(D) XDELY(J)

RETURN

END

CURROUTIRE BOUND

COKNON H3{16105512)sH03(16505,12)yK(44,45),H0(44543),Q2(44,45),03(
§18¢05512) ¢ TI3(16505,12) 9 TJ3(16+05512)sR3(16205,12) 9 SF13(16+05512) s
$T1044,45)5TJ(44,45)R(44,45),5F1(44,45) 1 THCK(44545)  ELEV3(14, 05,12
$)

COMNON /PARAM/FOT(44,45)yEOT(44545),PERN(44545,2) s THINE(16505,12)y
$DZ(135)

1 READ(24,%) Ind

IF(E0F(24),RE,0.0) GO TO 2

SF1(1,J)=1E20

G0 10 !

2 RETUEN

END

SUERQUTINE KETERO(DELX,DELY)

COMHON H3(16505,12)1H03(16505512) sH(44,45),H0(44545) 1 02(44,45),03(
316109112),T13(16105112) 9 TJ2(16,05112)sR3(16:05112)sSF13(18505512) ¢
$TI(44,45), TJ(44:43) 9 R(44145)SF1(44,45) THCK1 44, 45) ' ELEV3(14, 05,12
$) .

CORRON /FARAN/FOT(44545) v EOT(44545) s FERM (445459 2)y THINREC1E+05,12)
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OO,

o

$DZ(15)
DIKENSION DELX(44),DELY{4D)

DEFINE THE RECHARGE HETEROGEREITY

1 READ(25:3) I»J,RRRR
IF(EOF(25).KE.0,0) GO T0 2
R(IsJ)=RRRRRDELX(I)XDELY(J)
G0 101

2 CONTIHUE

DEFINE THE PERNEARILITY HETEROGEREITY

3 READ(24s%) I1,JyPPPP
IF(EOF(26) «NEL0,0) GO TO 4
PERN(1»Js1)=PERK(I1Js2)=PPPP
G0 T0 3
4 RETURN
END
SUBROUTINE SWAKP
COXON H3(14505512)sH03(16,05:1 * H(44,45),H0(44545),02(44,45),03(
$18105:12) 9 TI3016505512) 9 TI3(1: -32)1RI(16505012)9SF13(14505512)
$TI(44145)yTJ(44145)sR(44945) 58 . 44,45)y THCK(44,45) s ELEV3(16,05,12
$)
COKMON /PARAN/POT(44,45)BOT(44,45)PERK(44,45:2)y THINE(16205512)s
$DZ(15)
DIKENSION ISWP(46)JSWP(46)
DATA NRNDS/46/
DATA ISWP/
€01502,02503103y0450405505,05)
$06905107+03508509509510511511y
$12913114,15:15116417418+19920521,
$22123124525:28127128129,30,31431,
$32,12,33434/
DATA JSWP/
$06106507107,08108:07:07106505
$05906506108105905,04104504903y
$095,05,09:05104504504,04,04,04,
204,04,04:04:04504504504,504,04,
$04,03,03,02,02,02/
QSWF=0.0
DY 1 NE=1,HENDS
[=1SYP(HR)
J=JCUP(XB)
(Ix=0.9
IF(SFI(I41,0),6T,1EL1S) GO 70O 2
QIN=TI(Is NLH 2L D -HT, )N
2 IF(I.LE,1) GO TO 3
IF(SF1¢I-1sJ).6T,1E15) GO 70 3
QIN=QIN4TI(I-1s D ECH(I-1y ) -K(IsJ))
3 IF(SF1(I,J+1), 6T, 1ELS) GO TO 4
QIN=QIR$TI(Iy D R(R{Is JHD)-R(I, )
4 QSEP=0SLPAIN
1 CONTINUE
FEINTEy* IAPACTED FLOW 7O SWAKP CREEN (GFID = *,0SwP
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RETURN

END

SUBRDUTINE HEMLCK

COHMON H3(16105512)1H03(16505512) sH(44545),H0(44,45),02{44543),03(
$16505512) s TI3(14105012) 9 TI3(16505512)sRI(16505¢12) s SF13(16505512)
$TI(44,45) s TJ(44145) sR(44145) sSF1(44545) s THCK(44,43) sELEV3 (16405512
sy

COXMON /PARAN/POT(44545),BOT(44945) sPERM(4454552) s THINE(16505512) s
$DZ(15)

DIMENSION IHEX(26)sJHEN(26)

DATA NBNDS/26/

DATA IHEX/
$75525,36136136136136136137137s
$38138+38538+38s 3213843953940y
$41142942,43943442/

DATA JHER/

$02,03:03104505+04507508+08+09%

$09510011s12513514515:15:165169

$16916+17,17418,18/

QIHEX=0.0

D0 1 NB=1,NBNDS

I=THEN(NB)

J=JHEX(NB)

QIN=0.0

IF(SF1(I-1,J),G6T.1E15) 60 70 3

QIN=TI(I-1s D E(H(I-1y )-H(Is D)

3 IF(SF1(I+J-1).6T.1E15) GO TO 4

QIN=QIH+TI(IsJ-1)T(H(Is J-1)=H{IsJ))

4 IF(SF1(I,J+1).6T.1EL5) GO T0 6

QIN=QIN+TJ(I, ) #(H(IsJ31)-H(I,J))

6 QIHEN=QIHEH+QIN
1 CONTINUE

PRINTXs* IMPACTED FLOW TO HEMLOCK CREEK (GFD) = *,QIHEH
QHEK=0.0

DO 2 NB=1sNBNDS

I=THEX(KB)

J=JHEN(KB)

0IN=0.0

IF(SF1(I-1,J),6T,1EL5) GO 10 7

QIN=TI{I-1, JNL(H(I-1y J)-H(Isd))

7 IF(SF1{I+J-1),67.1E15) GO TO 8

BIN=0IN4TJL Iy J-1)L(R(Is J-1)-R(IsJ))

8 IF(SF1(I+J+1).GT,1E15) GO TO ¢

QIN=QIN+TI(I DI (H(T JH1)-H(I: D)

9 QHEM=QHEHTQIN
2 CONTINUE

FRINTYy* TOTAL FLOW TO HERLOCK CREEK (GPD) = '»OHEN
RETURN
END
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APPENDIX M. FORTRAN SOURCE CODE FILE "EXX213B" USED FOR
213 PUMP TEST CALIBRATION.



Cs DERUG
C$ ARRAYS
PROGRAK SHROON(INPUT,QUTPUT,D2sD3»NODES2s HOBESIy OUTP s HEADSy TERP s K1
$NFLMsPOTEN, ROTONs THICK, EXTEDY s RECHRG) PERMEA s DIDs DDy
$TAPES=IRPUT s TAPE14=0UT
$P» IEBUG=0UTPUT TAPELD
$=D2s TAPE11=D3) TAPE12=NODES2s TAPE13=NODES3s TAPE1D=HEADS s TAPE1 4=KINP
$LN TAPES=0UTPUT s TAPE19=TEKP) TAPE21=POTEN, TAPE22=BOTON s TAPE2I=THICK
¢ TAPE24=EXTBDY s TAPE25=RECHRGs TAPE26=PERHEA
$TAPES4=DDDy TAFE97 TAPESB=DD TAPERY)
COMNON H3(16y05512) H03(16:05512)9H2(44,45) sH02(44,45) s02(44,45),0
$3016505912) s TI3(16505412)5sTJII(16505912)1RI(16505112) s SF13(14505512
$)1T12(44145)9TJ2(44945) sR2(44545)»SF12(44545)  THCK(44+45) s ELEV(14,
$05+12)
COMKON /STOR2D/ SAsSNT
DINKENSION TITLE(8)s0D(16505:12)+DTHE(?)APRA(B)
LOGICAL HINITANS,0ORSINKsRDDEL,PRNT
DATA SAsSWT/0,0001,0,15/
DATA XSF12/1.,0/
DATA NSTEPSsDELTAsACCDEL/9s14s1/
DATA DTHE/ W 15.591492,930 04495496497,/
DATA TITLE/8%10H /
DATA HINIT,OBSINK/,FALSE.s TRUE./
WRITE(984758)
FORMAT(*ENTER ORSW 3*)
WRITE(994757)
757 FORMAT('ENTER COHW &%)
WRITE(964956)
956 FORMAT(*ENTER OESO &")
WRITE(97+1957)
§97 FORMAT(*ENTER COHO 3*)
ERRHEA=0,0

~I
wn
o~

(ge]

OUTPUT BANNER WITH DATE AND TIHE

PRINTSs* EXXON-CRANLON 213 PUMP TEST®
CALL DATE(HKDDYY) ¢ CALL TIHE(HHHMSS)
PRINTS820s MHDI'YY s HHHNSS

3820 FDRMAT(2A10)
WRITE(10:8820) HHDDYY,KHHHSS
WRITE(11,8820) MHDDYYsHHHHSS

(e

READ AND ECHO USER-SUPFLIED TITLE

FRINTE,* INPUT A TITLE FOR THIS RUN(<=80 CHARACTERS)®
READ7701TITLE
IF(EQF(5).NEL0.D) GO TO 7703
7701 FORKAT(8AL10)
7703 WRITE(14,7701)TITLE
URITE(10+7701) TITLE
WRITE(11,7701) TITLE

C DETERMINE IF DETAILED FRINTED IS DESIRED
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PRNT=\FALSE.

PRINTEs»* DO YOU WANT DETAILED FRINTING *sPRNT»
READR s PRNT

IF(EDOF(S) NE,0.0) CONTINUE

SET GRID SIZES FOR BOTH MODELS
[EFINE OREBODY CONHECTION RECTANGLE

OO0 000

NC2=44
NR2=45
NC3=16
NR3=035
NL=12
1C3=13
JR3=10
1C3=1C3-1
JRI=JR3-1

INITIALIZE HEAD AND ORERODY FLOW ARRAYS FOR
2-D FLOW HODEL

OO0

00 79 I1=1,HC2
N0 B0 J=1sHR2
H2(IIsJ)=0.0
02(11:J)=0.0
50 CONTINUE
79 CONTINUE

€ CHECK FOR 2-D HEAD FILE INITIALIZATION

PRINTS,* IS A 2-D MODEL DRAWDOWN INITIALIZATION ARRAY TO BE INFUT*
READE,HINIT
IF(EOF(S),NE,0.0) CONTINUE
IF (. NOT,HINIT) GO TO 609
READ(ISs¥) ({H2(IsJ)»1=1sNC2)sJ=11HR2)
607 CORTINUE

c
c INITIALIZE HEAD FOR 3-D OREBODY HODEL
c
10 69 I=1,KC3
DO 49 J=1sHR3
N0 69 X=1:KL
69 H3{I1J:K)=0.0
C
C tCHO MODEL GRID SIZES
C
WRITE(10s%) NC2:HR2
KRITE(11s1) NCISNRIHNL
C
C CHECK FOR A SIHK SUEROUTIKE FOR CALIERATION
c
PRINTE:* IS AN OREROIY SINK SCHEME DESIRED
READ®, OBSINK
IF(EDF{5),NE.0,0) CONTINUE
C
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INITIALIZE TIKE AND NO. OF SIMUATION TIME ITERATIORS

THE=0.0
RIT=0

IHPUT TIKE SEQUENCING PARAMETERS AND VARIABLES
DEFAULTS ARE DEFINED IN DATA STATEHENTS

PRINTXs* INFUT THE NO. OF TIME STEPS,®

PRINTZ»*  AND THE TINE STEP ACCELERATION FACTOR(=1 FOR UNIFDRK)'
RDDEL=,FALSE,

READX;HSTEPSsACCDEL

IF(EQOF(S).NE.0,0) GO TO 77788

RDDEL=,TRUE,

77788 CONTINUE

[ B e B M o] o
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o

PRINT®y*INPUT THE TIME INCREMENT SCHEHE'
READS s (DTHE(I) s I=1,NSTEPS)
IF(EOF(5).NE.0.0) CONTINUE
PRINT® (DTHE(I)sI=1,NSTEPS)

SET 2D KODEL STORAGE PARAMETERS

PRINTE,* ENTER ARTESIAN AND WATER TABLE STORAGE COEFFS, ®»SAsSWTs
READXySAs SNT
IF(EOF(S).NE,0,0) CONTINUE

INPUT THE BULTIFLIER FOR 2D HODEL STORAGE
DEFAULT IS 1.0

PRINT®, "INFUT THE FLASH STORAGE FACTOR HULTIFLIER®
READY,XSF12
IF(EDOF(S).NE,0,0) CONTINUE

READ AND ECHO PARANETERS FROM FRE-PROCESSOR OUTFUT
SCRATCH FILE

REED(19:?)?“:PL’PH’PSyANTI:éNTJ:AHR!STUREyCU!CL;CH)CS)PHH:F?B:FGD:
$PSD ‘
WRITE(10s191)FWsPLyFHsPSyANTIANT I ANR) STORE S CR CLyCHy CS o PRI FUB, P
$GDy PSDyXSF12
WRITE(1Ls191)PHsPLyPHsPSIANTIANTJs ANRy STORE s CWyCLsCHy CSoPHA s PHRSP
$GDy PSRy XSF12

191 FORKAT(' (FUPLyPHsFS)="14F12,5:/s" (ANTL:ANTJsANR)="13F12.5:/5" §

$PECIFIC STORAGE OF OREBODY ='yE20.5:¢/s" (CWsCLsCHsCS)="44F12.54/¢"
$ (PHW)FWByPGD)PSD)="»4F12,5s/5* 2-D STORAGE KULTIFLIER =%:F12.3)

START OF SIHULATION LOOP

T0=0.0

DO 11 ISTEP=1,HSTEFS

PRINTE, " !

IF (FENT) PRINTX,"S68435858588888883888883853388388%8338°
NIT=NIT+1

THE=THE+DELTA

TKE=DTHECISTEP)

I A B A B B G D aE A BN an By s =) S M IS =l
.
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FRINTSs® TIME = *»THE

DELTA=THE-TO

IF(DELTA.LE,0.0) PRINTX»* DELTA<=0.0, ILLEGAL TIKE SCHEME®
IF(DELTA.LE,0.,0)STOP

TO=THE

UPDATE THE INITIAL VALUE HEAD ARRAY FOR
3D HODEL

DO 91 I=1,KC3
D0 91 J=1,1HR3
DO 91 K=2sHL

91 HO3(IsJsK)=HI(I1JsK)

PERFORM HEAD COMNECTION BETWEEN 3D AND 2D HODELS
FOR 3D SINULATION

D0 92 I=14HC3
DO 92 J=1sNR3

92 HO3(IyJs1)=H3(IyJs1)=H2(I+IC3» HJIRI)

ENTER 3D HODEL

CALL DINI(NCIsNR3sNL,IELTAs THEsNITsORSINK, IC3s JR3,QDy
$NC2sNR2sPRNT s RSTEPSs ISTEP)

SUM THE FLOW THRU THE RESISTIVE LAYER AND
PERFORM FLOW CONNECTION BETWEEN 2D AND 3D HODEL
FOR 2D SIKULATION

@2107=0.0

DO 401 I=1,NC3

DO 401 J=1,HR3
@2(14I1C35J+JIRII=QD(I+1Js2)
Q2707=Q2T0T+R2(I+IC3» J+IR3)

4)1 CONTINUE

UFDATE THE INITIAL VALUE HEAD ARRAY FOR
2D HODEL

DO 81 I=1,KNC2
[0 81 J=1,HKR2

31 KO2{I;J)=H2(I+J)
IF (ABS(02TOT),LE.1,0)FRINTEs* NO CONWECTION BETREEN ORERCIY AND GL
$ACIAL HODELS®
IF(ABS(02TOT),6T.1,0) CALL PLASM(NC2,NR2,DELTAyTHE:NIT,XSF12, ISTEP

;. - .

ME D B ‘!.l'l . . - illll _ | | - - | = [ ]

OO0

$502T0TsPRNTNSTEPS)
DEL TA=DEL TAXACCDEL

COKPARE OESERVED AND COMFUTED WITH CALIERATION
ROUTINE

CALL CALIB(ISTEP,DTHEHRI,ERRNEA,IC3s JRISNL)
PRINTSs* ACC X ERROR FROX ORSERVED *,EERKEAs' X'
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QUERY INTERACTIVE USER FOR PRE-MATURE SIMULATION
TERKINATION

PRINTX»* DO YOU WANT TO TERKINATE THE SIMULATION *
READT ANS
IF(EOF(5),NE.0.,0) GO TO 10
IFCANS) GO TO 6668
16 CONTINUE
11 CONTINUE

8666 CONTINUE

FORH EZGRAFH FILES

REWIND 97
REWIND 99
209 READ(97:309) APHA
IF(EOF(97).HE.0.0) 6D TO 408
309 FORMAT(BA10)
WRITE(965309) APHA
60 T0 209
408 READ(995309) APHA
IF(EOF(99),NE.0,0) GO TO 208
WRITE(98,309) APHA
GO TO 408
208 CONTINUE
WRITE(98,453)
453 FORAAT(
$'XTITLE ‘ORSERVED QVERRURDEN AQUIFER DRAHIOWN*)/»
$*YTITLE 'COMPUTEDR QVERBURDEN DRAWDOWN''s/,
$'TITLE ‘OVERRURDEN DIIRAWTIOWN’*s/y
$'DEFIRE Y=0ESN's/s
$'GRAFH ORSW,COHR,YiSYNROL 1y1;LINE 1,0iXGRIDYGRID®)
MRITE(96:457)
457 FORHAT(
$°XTITLE ‘OBSERVED OREBODY DRAKDOWN'':/y
$*YTITLE 'COMFUTED CRERODY DRAWIOWN'®s/s
$"TITLE "ORERDDY DRAWDOWN'®y/y
$'DEFINE Y=0BS0')/y
$'CRAPH ORSOsCOMOsYiSYNROL 1s15LINE 1505 XGRID;YGRID")
ST0P
END

CALIERATION SUBROUTINE FOR 213 PUKP TEST
ROTE THAT THIS CODE IS UNIQUE TO 213

SUBROUTINE CALIB(ISTEF,DTHE,NR3,ERRKEAsIC3s JR3sHL)

COHNON H3(18105512),H03(16505512)sH2(44,45) sH02(44:45),02(44,45),0
$3016505,12)T13(16505512)1TJ3(16505:12),RI(16105512)5SF13(16505:12
$)5712044545)sTJ2(44545) )R2(44,45) 1 SF12(44,45) s THCK (44, 45)ELEV( 16,

§05,12)

DINENSION ID(39)/HORS(37+9) 5 10R(37) 5 JOR(3T) ,KOR(39) 1 DTHE(D)» JOB(3Y

$),0THE(39)
DATA NORS/39/
PaTA (IDC(I)I=1s11)/

$ IH22352H21153H209, 25228, 3H2101 3H2185 TH217 5 3H229) 3H216s3
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$61IHWNA/

DATA (ID(I)sI=12,39)/5H220 SH219 ,SHDNS1 »SHTW! ,SHDWZL ,SHDMI
$1 sSHSTSB1,SH2162 sSH2161 o
$5H2133055H2132 #SH2131 s5H2111 ;SH2112U5SH2113U,SHWN2 s SHDWI o
$SH195W ySH2112L,5H2113L,5K2133L s SH195E ySH224 5 SH222
$:5KH232 4SH227 5SH21T 43H230 /

DATA (IOB(I)sI=1s11)/13+68+12510+14:5,13+10,10+10,12/

DATA (I0B(I)yI=12,39)/
$61612116:169139115109951251351254
$371695115149796912:14513+125115 10,
$13:6/

DATA (KOB(X)1K=1y11)/3+51715161814531716199999/

DATA (KOB(I)sI=12+39)/
$4:55 6399999125 10%999952525394%4+5,5/

DATA (JOB(J)»J=1,11)/10%99999,04/

DATA (JOB(I)sI1=12,39)/
$2599999+ 15 4%25 359999953245 433453, 3, 9499999/

DATA 0THE/01! 05!1»!20 !30 74”50160!70/

DATA (HOBS(1sI)»I1=1s9)/48.+80,+85,s86,187+s88,:89.,:2¢%0./
DATA (HOBS(2»1)+I=119)/041144524453493:153,4,3%3.5/

DATA (HOBS(Z9I)sI=199)/774+112.9116.49120,+1214+122,,123.+124,,125,
$/

DATA (HOBS(4351)51=119)/19,550,954,1561557,15843594+360,160./
DATA (HOES(5:1)+1=119)/704s10842115,51184+117,511845119,,2%120,/
DATA (HOBRS(8s1)sI=119)/04942554732142:1: 421,59 1,60147:1,8/
DATA (KOBS(791)11=139)/75,9210,9115,5117,521118,+28119,y120./
DATA (HORS(BsI)yI=159)/1,E21358,9834945,9236649226741684/
DATA (HORS(951):1=119)/10,520,924,125.5525,926,92%26,5527./
DATA (HOBS(10+1)sI=199)/1,E21156849634186,12%67¢1684169417047
DATA (HORS(11y1)y1=149)/.14.7+1.0+1.742,452,9+3.353.5,3.%/
DATA (HOBS(1291)51=1,9)/88-99999,y3.7/

DATA (HOBS(13s1)9I=119)/8%¥-99999,:3.4/

DATA (HORS(1451)s1=1+9)/B%¥-99999,50.4/

DATA (HOBS(13:1)s1=1:9)/88-99999.,0.1/

DATA (HORS(16+1)11=1,9)/8%-99999.,0.3/

DATA (HOBS(17+1)91=119)/8%-95%99,+1.,2/

DATA (HOBS(18,1):1=1,9)/81-99999.,4.0/

DATA (HOBS(19+1)51=1,9)/8%-99999.,14./

DATA (HOBS(2051)+1=1,9)/8%-99999,,49./

DATA (HORS(21+y1)+1=1,9)/8%-79999,s3.4/

DATA (HOBS(22,1),1=1,9)/8%-99999,,3.5/

DATA (HORS(2251)51=1,9)/83-99999.,3.1/

DATA (HDRS{24,1),1=1,9)/8%-99999,:0.8/

DATA (HOBS(25:1)91=1,9)/8%-99999,+0.3/

DATA (HOBS(2651)1=1,9)/8%-99999.+0.,3/

DATA (HORS(27+1)51=159)/B2-99°99,,0,4/

DATA (HORS(28+1)+1=1,9)/8%-99959,,0,2/

DATA (HOBS{2951)51=1,9)/88-99999,+1,9/

DATA (HOBS(3041)11=1,9)/82-99999,,0.5/

DAaTA (HOBS(31:1)sI=149)/84-99999,,4.3/

DATA (HOBRS(32:1)91=1+9)/81-99999,,6.8/

[ATA (HORS(33:1)s1=149)/8%-99999,,33./

DATA (HOBS(34y1)9[=1+17)/8%-999%9,,91./

DATA (HORES(3S,1)91=119)/81-99999,,94,/

DATA (RORS(38:1)9]121+9)/61-99999.,88./
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DATA (HOBS(37+1)¢1=1,9)/81-99999,s71./
DATA (HOBS(38:1)s1=1,9)/8%-99999,s221./
DATA (HOBS(3951):1=1,9)/82-99999.,4,2/

ERRINC=0.0

NINC=9
c .
C DETERNIKE IF SIKULATION TIME=DATA TIME
C

1ST=9999
RO 4432 ITI=1,9

4432 IF(ABS(DTME(ISTEP)-OTHE(ITI)).LT.0,01) IST=ITI
IF(IST.GT.1000) GO TO 8899

C
> IF SO COMPARE COMPUTED AND ORSERVED HEADS
C IN OREBODY FOR CALIBRATION
C
DO 1005 IOBS=1:M0BS
H3INT=0.0
NR3A=0

DO 2008 J=1,HR3
C IF(ID(IOBS).EQ,IKWW4) GO TO 5511
IF(KOR(IOBS),GT,9000) GO TO 5511
c IF(TI3{I0B(IDBS)sJsKOB(IOBS)).LE.0,0.AND,
3TJI(I0BCIORS) » J»KOB(IOBS)),LE.0.0)
c $60 T 2006
1=10B(I0BS)
K=KCOR(IDRBS)
TFC(TIZ(I oK) HTIS(HAXO(I-12 1) s Iy KT I3(Ty JH KT3I HAXO( J-151)5K
$4RI(I» JsK)HRI(T+ Sy KINO(KHLsNL) ) ) /6,0, LE, 10,0) GO TD 2004
PRINT%s"NODE (*rIOB(IORS)s's"*sJs"s*sKOB(IORS)s*) ACTIVE FOR *sIDI
$0BS)s* H = *yHICIOR(IDBS)+JsKOR(IORS))
c PRINTEy
$ TI3I JsK) s TIZ(HAXO(I-11)»JsK) s TIZ(I5 JsK) s TIS( 1o MAXO( J-151) K
C $)sRICI1JsK) sRICTs JIHINO(KELSHL))
H3IHT=H3INT+HI(I0R(I0RS)»JsKOB(IDBS))
NRIA=NRIA41
2006 CONTINUE
IF (NR3A.GT.0)HIINT=HIINT/FLOAT (NR3A)
G0 T0 4622
5511 CONTINUE
Co511 IF(ID(IORS) . NE,3KRW4,AND,IST,LT.9) 60 TO 1005
HIINT=H2(I0B(IORS)+IC3s JOR(IOBS)+JR3)
C IF(ID{IORS) \EQ,3HWMW4)HIINT=H3(I0B(IORS) s JOB(IORS) 1)
4622 PRINTS6065IDCI0BS) +-HORS(IOBS,IST) s HIINT,
$10B(I0RS)» JOB(IORS) +KOR(IQRS)
6404 FORNAT(® OBS WELL = ',AS,* OBSERVED = *sF10.3s" COKPUTED = 'y
$F10.30" AT (9130 %13, 159 Y)
IF(HORS(IOBSsIST).LE.O.0) 6O TO 1004
NINC=NINC+1
ERRKEA=ERRKEAT100, 3ARS(H3INT+HOES(IORS, IST) ) /HORS (I0KS, IST)
ERRINC=ERRINC4+100,3ABS(HIINT+HOES(I0RS, IST))/HOES(IDKS, IST)
FRINTEy»* X ERROR COMTRIEUTION FROM THIS COMPARISON *»
$100, $ARS{HIINTTHORS(IORS, IST) ) /HORS(I0RS, IST)
1004 CONTINUE
IF(J0BII0R3),6T,1000) GO 70 49

(e}

(g
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IF(IST.EQ.?.AND.IDBS.NE.NOBS-?)URITE(?B;é?) HOBS(10BSsIST)

67 FORMAT(F15,2," 1)
IF(IST‘EQ.9.AHD.IOBS.EQ.HDBS-?)HRITE(?B:éB) HOBS(I0RS:IST)

68 FORMAT(F13.2)
IF(IST.EQ.?.ARD.IOBS.NE.NOBS-?)URITE(??!é?) -H3INT
IF(IST»EQ.9.ANU.IOBS.EQ.NOBS-?)RRITE(??;bB) -H3INT

60 TO 1005

69 CONTINUE
IF(IST.EQ.?.AND.IOBS.NE.NGBS)QRITE(?é:67) HOBS(I0BS,IST)

IF(IST.EQ.?.AND.IOBS.EQ.NDBS)URITE(?6168) HORS(10BS,IST)
IF(IST.EQ.?.ANU.IOBS.NE.NOBS)WRITE(?7’67) -HIINT
IF(IST.EQ.9.hND.IOBS.EG.NOBS)URITE(97168) -HIINT

1005 CONTINUE

8899 FRINTX:'S$$$$S$$S!SS$SSS$$$5¥%$3$$$§3$S$$1$$$'
PRINTZs* % ERROR FOR THIS TINE STEP *ERRINCIERRINC/FLOATHINE)

RETURN

END
c txxxxxx:zxxxxxxxxzxxxxxxxxtxxxzxxxxxxxxx:xxxx:xxxxxxxx:x

C %  THREE-DIMENSIONAL FINITE LIFFEREHCE FLOW MODEL &%
c ttxtttlttxttllittXXIXXXXXXXXtXXX#X&Z&XXXKXX!*XIXXII¥I¥XX
SUBROUTIRE DIHS(NC:NR:NLsDELTA:TIEE;NIT:DBSINK:ICS’JR3:QB:
$HC2sHR2 s FRNTNSTEPSs ISTEF)
£2):T1014:05512) 1 B(14, 13581601

DIKENSION 5F1(16105912)sTJ(16505s1
53):R(lbyOSs12):3L(16:05y12)’TT(152551(15)sHH(15)yQQ(ZS):RR(lS):RDQ

$(20)1TAB(2720)|QV(15)1DZ(15}!QS(lS)iTﬁINE(lé!S:l?)7LAYER(123:QB{15
$105:12)
COHNON H(16705y12)7H0(16105!12)1H3(44:45)1H
36105!12)1TI(16705112)17J(16s05112)7ﬁi161@59
54’45)9TJ2(44145)yR2(44!45)13?12(44945)9?3CK£%4)
COMHON /FARQH/?OT(44;43)1BDT(44145)sPEFH(4%f4533)9Tﬁ1ﬂE(13:53312}s
¢NZ(19)
INTEGER OUT
LOGICAL ORSINKyANS:FRNT
DATA LATER/10H RESISTy10H  CUECROP, 10H 95 HETERS:ionisl
$,10K163 METERS) 10K1ES KETERS, 104207 HRETERS) 10H2EC HETERS:
$TERSs 10K295 KETERS,10H322 KETERS: 104350 hETERS/
DATA TT/15%300./
DATA S1/1511.74/
DATA 008/15%0,0/
DATA HH/15%0,0/
DATA RR/15%300./
C DATA (DZ(K)’K=1)13)/0.013~231:161.6?5)147.645y4171.o;;ur;¥1%é~63:E
DATA (DZ(K)1K=1113)/0~011oQOOylbl.695:147.645v4*73.9325!211§é.~ﬂ:§

02(44,45),02{33:831 .22
12),5F1(14:09:123,712(8

45) ¢ SLEY{ 210203 1T}

$:2890,2275:0.9/
C
C DEFINE THE CATEGORY FRINTOUT FOR 3D MOTEL
C

DATA (TAB(191)31=1!14)/0.11-;5.;10.1:0.133.v40.v50~!éﬁ.y?é.sBO.q?O

$.1100,1110./

DATA (TQB(21I))I=1)133/1H(v1H3~1H31lHl’lHEyl
$51H9 1 1RO/

DATA NTARS/13/

PRINTEs ' £X¥133FFIENTERING ETUSIRIZE S ERAE S

HT,1H4 s 1HS s 15591475 1HS

c DEFINE INFUT ARD CUTFUT LEVICE WIRIERS
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IN=13

0UT=14
C
C READ PARANETERS AND DEFAULT VALUE CARDS
C .

ERROR=3,
C
c FILL ARRAYS WITH DEFAULT YALUES
c

D0 20 K=1sHL

D0 20 I=1,4NC

D0 20 J=1,KR

20 Q(IsJsK)=00(K)

C
C PERFORN REQUIRED INPUT/OUTPUT FOR 3D SINULATION
c LOCR 1
C

IF(NIT,6T.1) GO TO 999
C
C READ GOLDER FOT VALUES
C

DO 995 J=1:NR2
READ(21,%) JPOT
995 READ(21,8) (FOT(I,J)s1=1:0C2)
C
C READ DAP BOTTOH ELEVATIONS
€
D0 994 J=11HR2
READ(22,%) JEOT
996 READ(22,%) (BOT(I, ) I=1HNCDY

READ DAP SATURATED THIZKNESSES SINCE THEY
ARE REQUIRED FOR 30t SIHULATION

[or BN or BN e 2N or |

10 997 J=1,AR2
READ(23+3) JTHICK
997 READ(2Zy¥%) (THOK(I, )2 T=1aNC2:

c
C SET TO HIGH TO CORPUTE HINE SCHED. JRIGIN FOR SINULATICH
C
T0=1,E99
c
C READ NODE CARDS
c
REWIND IN
REWIND 16

99 READ(INGE) T oo ks TI(Iv ok ) o TI (e do ki RET, ok 2R 2T Soid

IF(EOF(IN)JNE,0,0) GO TO £38
GO T0 99

888 DO 636 K=1sNL
DO 466 I=1:NC

, [0 466 J=1:HR

444 THINE(TsooKi=1,E99
KCHTRL=2

M-9
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C

C
C
c

CNTRL=1.0

PRINTS,* IKPUT THE CONTROL LAYER,ANOUNT OF CONTROL'
READZsKCNTRLsCNTRL

IF(EDF(5),NE,0,0) CONTINUE

DO 667 I=1sHC

D0 667 J=1:NR

667 R{IsJsKCNTRL)=R(IsJoKCNTRL)*CHTRL
777 READ(16:8)IsJo Ky THINE(T 1 JsK) 1 JURK

IF(EOF(16).NE.0,0) GO TO 222
DETERKINE SIHULATION TIME ORIGIN FRON MINE PLAN

TO=AKIN1(T0, THINE(Is JHK))
G0 10 777

222 CONTIRUE

ECHO HIKE PLAN

PRINTY,*® *

PRINTS, *XITLRLRXIRECHO OF MIME PLANFRIRIRXIXY'

DO 9701 K=1:NL

D0 9701 I=1,KC

DO 9701 J=1:HR

IF(THINE(I,J)K),GT.1,ES0) GO TO 9701

FRINTS,® I = Iy J = 'y K= "Ne' TIHE CONPLETEM(DRYS) = °*

$y THINE(Ts JsK)=T0»* ' LAYER(K) ) "%*

THINECI o JoK)=THINE(I1 JsK)-TO

9701 CONTINUE

(e B or B ov BN or Bl on B v ]

OO OO0

Lor BN o

FRINTE, * EXERXEXLXXEND OF HINE PLANRRZRILXXEIX
PRINTE, "

ZERD THE VERTICAL TRANSKISSIVITY AT THE SURCRCF
LEVEL IF COARSE DRIFT SATURATED THICKMESS IS
ZERO OR GOLLER FOT 15 AFPRCX, EGUAL TO SUECROP
ELEV,

DO 283 I=1:HC
DO 263 J=L4lR
IF{THCK(I4IC3, J+JRT),LE, 0.0, OR  ABS(THON(ITIC3s JHURS))LE VDL 23R(TS

$92)=0.0

IF(POTLI4IC3s JHIRI)-BOT{I4IL3, 4 2RI LTI DR(T: b 2)=00C

263 CONTINUE

COHPUTE SUBLEVEL SLEYATIONS EACK SIMULATICH
TIHE STEP

CALL COMELV(NTKRRyNLyIC3yJR3IVMIT)
QUTFUT ISOFACH THICKNESS AND FOT-Z0T

PRINTSS3: {IxI=14K0)

5.3 FOREAT(///9" TSCFACH THICNNESS v/« 8Xsiol3}

.
4~

38
4o

3
3

N0 3¢3 J=1iiR
FRINTAE3) Jy (INTATHCE(TH 103, 01 R 30D I, D0
FORRAT(IS: " 11914100
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(]

o

o

o«

PRINT753,(151=1,NC)
763 FORMAT(///+* GOLDER POT - DAP EOT'»/18Xs1£413)
DO 463 J=1sHR
663 PRINT463)Js (INTCFOT(I+IC3, J+IRT)-BOTAIHICI; JHIR3D)»I=10N
$C)
PRINTBE3, (15 1=1,1()
B4Z FORKAT(///»* 3D RESISTIVE LAYER R ARRAY':/16Xs1617)
DO 773 J=1sKR
773 FRINT291sJs (INT(R(I,J12))1=15KC)
291 FORMAT(ISs® 1*41617)
999 CONTINUE

DUTFUT EFFECTIVE MINE MNOLES

D0 444 K=2)ML
DO 444 I=0HC
DO 444 J=1:NR
444 IF(TIME,GT.THINE(I; JoK)IFRINTR,® HINE NOLE ("sIo"»"sds"s"sEs") EFF
$ECTIVE®

CALL SINK LEFINITIDN ROUTIHE FOR CALIERATION
IF(OBSINK) CALL SIHK(NCsHRsNL,NIT)
START 3D SIHULATION

ITER=D
HAXIT=100
EDLD=1E99
G0 10 33
52 EDLD=E
33 E=0.C
ITER=ITERH!

STRCK, COLUHNs AND ROH CALCULATIONS

D0 160 K=2ai

DO 160 1=1sRC

D0 140 J=1.MR

CALL SETPAR(IsJsKsNLs IC3y JRZ:RRSFENRISN, SFL LIRS TITHIN TIISK
$sRIJKPL, TIHE)

CALL CONVRG{T)Jsity L, IC3+ JR3sRERESRIGN  SF LI TITALIG TIICN
$sRIJKPL, TIRE)

CALL CONECT(Is 0ok IC3: UR 2,25 RE,RIJKS SF1IN)

CALCULATE K AND G ARRAYS

DD=HO(Is JsK)SFITJR/DELTA-00 2y 30 KI35E
RB=SF1IJK/DELTATRIJKARE
£4=0,0
£C=0.0
IF(X-RL.EQ.C) GO TD 35
RE=ER+RIJIKFI
DI=DIFIJRFIER(T) Jyhil)
55 IF{S-1) §0+70:60

o M-11
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c
C
C

o

o

80 AA=-TI(IyJ-1,K)
BB=R3+TJ(IsJ-1sk)

70 IF(J-HR) §0,90,80

80 CC==TJ(I4JsKJ
BB=EB+TJ(I,JsK)

90 IF(I-1) 100,110,100

100 BB=BE+TIIH1JK
DD=DD+H(I-1y JHKIATIINLIK

110 IF(I-wC) 120,130,120

120 BB=BB+TIIUN
DD=DRH(I+1y JHK)XTIIIR

130 IF(J.GT,1)¥=RB-AATR(J-14K)
IF(J.EQ.1) W=EB
B(JsK)=CC/U .
IFCJ BT 16K ={ID-AAX G (J-1,K) 3/W

140 IF(J.EQ.1) GC(JyK)=DD/W

RE-ESTINATE HEARS

E=E+ABRS(R(IsHRsK)-G{NRsK))
HEINRK)=G(NR 1K)
N=NR-1

150 KA=G(N+K)-B(N;K)XH{ T N$1sKD
E=E+ARS(HA-H(IsNsK))
H(IsNsK}=HA
R=N-1
IFGY 16051804150

160 CONTINUE

STACK AND RCW CALCULATIONS
D0 271 K=2,HL

DO 271 J=1KR
D0 250 I=1,KC

CALL SETRAR{INJeKsHLa IC3y JRZ R RE,RIK, SFLINL TIINLIN TITK

$sRIJKPL/TIHE)
CALL CONVYRG!T: JythHLyIC3s JRIHRESRESRINGEFTILN
$ 1 RIJKFL, TIHE)

CALL CONECT(IvJ oKy ICS) JRIsFBHRE RISESFLIIK
CALCULATE B AKD G ARRAYS

DD=HO(I» JyK)XSFTJK/DELTA-0( 1 1K} 4RE
BB=SF 1 1UK/DELTA+RT JKERE
AA=0.0
£C=0.0
TF (K-NL.EQ.9.0) GO TO 165
RB=RE4RIJKP1
DD=DD4E1 SR KR T 0y K1)

165 IF(J-17 17051801170

170 BE=EB+TI(I+J-1/K)
DR=DDH(Ts -1 ORTH T J- 10k

180 IF(J-KR) 190520001260

190 D=BDFR(1y JH TS 1ok
BE=ERATI(D, JoK)
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200 IF(I-1) 210,220,210
210 BB=BB+TIIN1JK
AA=-TTIN1JK
220 IF(I-NC) 230,240,230
230 EB=3BTIIJK
CC=-TIIJK
240 IF(I.GT.1)%=RB-AARB(I-1,K)
B(I,K)=CC/H
IF(I.GT.136(1,K)=(DD-ARXG{I-14K))/¥
250 IF(1,EQ.1) G(I,K)=DD/Y
C
C RE-ESTIMATE HEADS
C
E=E4+ABS(HNC, J+K)-G{HC,KT)
H(NCy JsK)=GINC,K)
N=NC-1
260 HA=G(NyK)-R(NsK)ZH(N$1,JsK}
E=E4+ABS (H{Ns JsKi-HA)
H{N: J:K)=HA

N=K-1
IF(N) 27042705250
270 CONTINUE
271 CONTINUE
C
C DUTFUT ITERATIVE INFORRATION FCR IRTERACTIVE USER
C
IF((ITER/S)3S,EQ.ITER,OR, ITER,EQ. SAXIT,OF L E LEEREOR.CR, ITERVEDL )
$PRINTYs* ITER = *+ITERs"' ERRCR = '+Z,' WNORR ERROR = '+ E/FLOAT(NCIN
$R)
IFC(EDLD-E)/E.LT,-9,10) PRIHTKy® WARNINGY IMSTARILITY IN COMVERGE
$NCE '+ITER-1,EOLDITERVE
c
C REQUIRE A MININUM OF S ITERATIOMS FER SIMULATION
C TIKE STEP
c
IF((EOLD-E)/E,LT,-5,10) GO TO 334
IF(ITER.LT.3)G0 TQ 52
C
C TEST FOR COMVERGENCE
C

IF(ITER.EQ.HAXITY GO 7
IF(E.GT,ERROR) GO T0 S
G0 70 234

733 CONTINUE
ANS= FALSE,
PRINT®,* INCREASE HAX w0, OF ITERATICHS TO '»FAXITH3' ‘sadils
READE) ANS
IF(EOF(S) . HE.O,0) CORTINUE
IF (ANS) MAXIT=HAXiT:5
IF (ANS) G0 T0 %2

PRINT SUERARY FESULTS FOR THIS SIXULATICH
TIRE TO GEHERAL CUTFUT FILE

OO O™

M-13



334 WRITE(OUT,3C0) TINE,ESITER
300 FORMAT('1*)*TINE =',F8,2,'DAYS'///" ERROR ='9E20,7," FEET'/" HURE
$R OF ITERATIONS =*+I3)

DUMP DETAILED RESULTS FOR THIS SIHULATICH
TINE STEP 70 D3 FILE FOR POST ~MALYSISES

[ e A ]

D0 7734 K=1)NL

BRITE(11,436) TIKEsK
454 FORMAT(* TIHE = ",F20.3,* LAYER = *»110)
7734 WRITE(115435) (Js (H(IsJsK): I=15NC)» J=14HR)
435 FORMAT(S(' ROW = "»110s/s10F8,2,/16F8.2)/ /1]

QUTPUT PLAN VIEW CATEGORY FRINT-OUT FOR EACH
LAYER FOR THE INTERACTIVE USER

OO Oo

FRNT=,FALSE.
PRINTXs* 3D DRAWDOWH KAFS *sFRHT,
READXsPRNT
IF(EQF(S),RE.0.0) CONTINUE
IF(ISTEP,EQ.NSTEPS) FRNT=,TRUE.
IF(.NOT.FRNT) GO TO 33457
DO 33456 K=1sNL
PRINT®,* *
PRINTS»* LEVEL = “>LAYER(K) s {"sKs")"
DO 44567 J=1sNR
DO 22833 I=1,MC
C DO 33228 NT=1sNTARS
£3228 IF(-H{IsJsk) G, TAR(LHHT) WAND, -8(I1y Jii) LT TARCLHTHL) Y ROW(II=TAE
c $(25HT)
C IF(-H{I1JsK) . GE, TAR(CI s HTARSHL)) ROWIII=1H>
ROV(I)=-H(IsJsK)
22833 CONTINUE
44547 PRINT46832s (INT{RCR(I)40.3)s1=1,H0)
46832 FORKAT(Z014)
37456 CONTINUE
33457 CONTINUE
C
c DURP A4 INTEGRATED CROSS-SECTICN CATESCRY FRINTOUT
c
FRHT=,TRLE,
PRINTE,* INTSGRATED CROSS-CECTION DRAZOMN MRP *HFRNT»
YRITE(11s4)* INTESRATEL CROSS-SECTION LRAUROMN Hef !
READR,PRNT
IF(ECF(ST.NELO.0) CONTINUE
IF(ISTEP.EQ.HSTEFS) FRIT=.TRUEZ,
C IF( NOT.PRNT) GO TO 64457
IF(PRHT) FRINT 77332:41:1=1:%C)
KRITE(11,77832)(1:1=1,k0)
77832 FORMAT(S8X,2014)
D0 66456 K=1yil
D0 22856 I=1iiC
RO¥(1)=0,0
107J=0.0
D0 46567 J=1sHR
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c CHECK FOR A NON-ZERD FRIHARY DIRECTICH TRSNSHISSIVITY TENSCR

IF(J.EQ.1) €D TO 748
IFCTIHI LKATT(HAX0CT-10 1) s JHKIHT 2T KG3TIT HAXO(J-141),K)
$+R{Is JyKIHR(Is JsHINOIXE1,HL) 1) /6,0.LE,10,8) GO TO 66557
748 TOTJ=T0TJ+1.0
ROW(I)=ROK(I)-H(IsJsK)
66367 CONTINUE
IF(T0TJ.GT.0.0)ROM(I)=RON(I)/TOTJ
22866 CONTINUE
IF(PRNT) FRINTEB2B32,Ks (INT(RCW(I)+0,5),I=1,HC)
KRITE(11,88832) Ky (INT(ROW(II$0,5) 1 1=14HC)
88832 FORMAT(IS,* ! .*»20I4)
66456 CONTINUE
46457 CONTINUE
C
C QUTPUT WHETHER WATER TABLE OR ARTESIAH COMLITIONS
C EXIST AT RESISTIVE LAYER
C

FRINTX, " *
FRINT¥s* STORAGE STATE AROVE RESISTIVE LAYER®
FRINTE,s® A-ARTESIAM W-WATER TABLE 0-ZERO THICKHESS *
PRINTY,® [-DRY MODE®
DO 53567 J=1sHR
DO 33833 I=1sHC
IF(H{Is Jy 1)4POT(I41CT, JHJRZ) -ROT(ISICS, S4IRT) W GE THORCTHIC3y J+URS)
$) ROW(I)=1HA
TFCH(Is Js 1)4POTLIHICSy J4JRT)I-20T{I+IC3, J4JRT) LT THCK(I+IC3y JHURTD
$) ROR(I)=1HW
IF(H{Is Jy 14FOTCISICSy HUR3)-BOTCITICT ) J4JRIILLTLO0M L) ROWCT)=1HD
IF(THCK{I4IC3s JHJR3)LLT40.11) ROU(I)=1KC
33833 CONTINUE
35567 PRINTS5B32y (RO¥(I)sI=1,NC)
35832 FORHAT(éEA4)
IF(NIT,22,1) GO 7O 193
FRINT282, (I, I=11HC)
262 FORMAT{///s* 2! STORAGE AROVE RESIST  ‘':/»3Xy 1817}
DO 183 J=1,iR
163 FRIHT291,Js (INT(SF12(141C35J4IR3)) 1 1= NC)
193 CONTINUE

PERFORA S-1t WATER EALANCE

(ew)

DO 970 K=2sHL

aviKI=0.9

05(K)=0.0

D0 969 I=14NC

[0 968 J=LiiR

CALL SETPARIIs ol Ly IC3s JRTHRERESRT SN SFLIIOK TITAIIK TIT K
£y RIJKPLy TINHE)

CALL CONVEG{Ts Jy¥yHL, IC3y RS RESRERI MG SFITG TIIAIK, TITOR
$ RIJKFL, TIHED

CALL CONECTII, JeKy I3, JRIREySESRIN SF1I0ND
IF(N.GT.2) G2 TC £522
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mE N EE N S TS ar hE = O A EE A e EE el

TF(H(IyJe2) LTLELEWTS h2)) 60 70 31
6682 RE=RE-RIJKEH(I,JsK)

81 QV(K)=QV(K)4RE
QS(K)=QS(K)=(H(TsJsK)-HO{Ts5rK) I ¥SF1IJK/DELTA
@D(IsJsK)=RE

968 CONTINUE
969 CONTINUE

970 CONTIRUE

Qv(1)=av(2)

DUNP WATER BALANCE RESULTS FOR INTERACTIVE
USER REFERENCE

(o B or B op BN or |

FRINT 83415 (KyQV(K)>K=1sNL)

6341 FORMAT(
VZIRIRRt2e232s0¢tioccoteeetsetieseitteeeivtssoasesselboitsos
2 /y‘txrxs VERTICAL YATER RALAICE FOR 3D ORERODY HODEL xx¥xs*,
REEIUFRD t3ecsoedcootttodfestocsotetetsscititerstonterostedeste o
4 /'S HODEL LAYESS FLOKW INTO(GFD L S8
LA IR $98844830330000800¢0¢5¢07¢0005002820s 0000t ooesesvecs oy

812¢/+'% IGTN 3 YF101 ° 30
VARRERE $$803686834308¢0¢90¢30¢39994¥2 20330238 ER0¢12808¢088223))]
25(1)=0.0

PRINT 6342, (K,Q5(K)1K=1sHL)
4342 FORMAT(
[VZIERRR 1302683800 00¢¢cse80¥¢et eesesnstresivaivaieiietastaiteay
2 /s'tarkt STORAGE WATER BALAKCE FOR 3D ORERODY SODEL kaxiyt,
KEIRE $33¢2233¢3020052308052¢27S¢eesi eRotoNreassesye s isseey
4 /'t KODEL LAYERY FLOWN FROK (&7 L} 3%
SRR 623¢3 0388333585 5332824333030385 8392203423 FR 101422 QN
§12(/4'2 EIGTN X 130T S '
VARERS 4353226928832 e30¢ s S0 T eEae ST RTERSCLNTE AN
FRINT %, 3D WATER BALANCE IS WITHIN '»10C. F(BV(E)-GY(45+23(0)-772
$000,1/792000,»" % °

C

c OUTPUT VERTICAL @ DISTR. FOR &LL LAYERS

C TO DETAILED OUTPUT FILE D3 FOR POST AMALYSIS
C

FRINT963s(1s1=1)NC)
963 FORMAT(///y" 3D RESISTIVE LAYER VERT, @'»/58Xs1817)
D0 973 J=1/HR
973 FRINTZ291sJs (INT(RDCI» Jr2) )2 3=15 N0
10 999 KK=1:HL
IF (KK, EQ 1)K=2
909 WEITE(11:508) KKy ((8D(I5JsK)s1=1HC) s J=1sNR)
908 FORMATL' & = 'sI118:/h0(LEES Ts/ )
o
C IDENTIFY HEAD BELOW ELEY. HODES
C
DO 8872 K=1,iL
DO €672 J=1y~R
D0 €872 I=1,NC
C ELEV(1)=-THCK(IC3+Iy JRC1 )
C ELEV(2i=ELEV(])
8872 IF(H(Iy oKy LTLELEN Ty oaedd FRINT1y " S0 HEAD PELOW ELZV. AT nfiL
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[or I or B 92 I 92

$1 1y IiKy
$ELEV(IyJaK) s H="sH{Is JsK)

RETURN TO MAIN PROGRAM

RETURN
END
SUBEDUTINE CONVRG(I+JaKsNLyIC3s JRIsRESRESRIMKSFITIN, TIIHICK, TITHK

$sRIJKP1, TIHE)
COKHON H(18,05r12)yH0(16505512)1H2(44,45)H02(44,45),02(44,43),0(1

$4,05:12)sTI(16s 05:12) s TI(16905012) sRE18505912) s SF1(1805:12) 5 TI2(4
$4545)yTJ2(44,45) 1 R2044,45) s SF12(4445) s THCK (445450 ELEV(16995,12)
COKHON /PARAM/POT(44,45) 1B0T(44,45) FERN(44545,2)» TRINE(LE103:12) s

$DZ(13)

ADJUST TI'S AND R’S TO REFLECT COMVERGING FLOW
INTO A KINE RODE

IF(THINE(IJsK)GT.1,ES0) GO TO 6004

IF(TINE,LE, THINE(I,JsK)) GO TO 6204
FCTR=ALOG10(SQRT(328,12DZ(K))/4,81/2,38732/3.281)
RIJK=RIJK/(1.466%FCTREL,)

IF(K.LT.RL)

¢FCTR= ALDGIO(SORT(328,14¥0Z(K+1))/4,81/2,38732/3.281)
IF(K,LTWHL) RIJKPI=RIJKP1/(1,4684FCTREL.)

FCTR= ALOGIO(SORT(328., 11 (DZ(K)41Z(K+1)1/2,)/4,81/2,38731/5,231)
IF(IL6T. ) TIINIIK=TIIK1JK/ (1, 456¥FCTRHL.)
TITJK=TIIJK/(1,4681FCTRTL.)

6004 CONTINUE

(e}

(o B er B S0 2N oo

(o BN on N ow |

RETURN
END
SURKOUTINE SETPAR(IsJs¥sNLyIC3sJR3sREsRESRIIK, SFATJK TIIHING TITON
$)RIJKF1, TINE)

COKHON H{15505112)yHO(14505,12)sH2(44,45)5H02(44,45),02(44543),G(1
$4505512) s TI(16105512) 9 TI(16905:1271R{18505,12) 5 5F1(18,05,22),TI2{4
$4,45) 1 TJ2(44045) s R2(44,45))SF12034,45) ) THCK (444457 s ELEV(14+05512)

COMMON /PARAM/POT(44545) »BOT(44+45) yPERH(44:4G5 20 TRINE(102050120,
$DZ(19)

SET APFROFRIATE PARARETERS

IF(T.6T. 1) TITRLOR=TI{I-10 st
TIIK=TI(I+J:K)

RIJK=R(IHK)

IF (KW LT NLIRTJRFI=R(T s Js K41

CHECK FOR DRY HODES AT THE SURCROF
&HD ZERO R ARRAT IF DRY

IF(K.#£,2) GO 7D 1

IFCHCT, Jy D AFOTETHICT, 07 JR3)-E0T( 14103, HJRIL LT 00D RLIE=0.9
1 SF1IJK=SF1(I+JsK)

eee

ELEV(1)=-THOK(IC341y JR33 )

ELEV(2)=ELEV(1]
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for 2 or B o0 BN or B or ]

[or I or B e I we

OO0 OO 00

O OO0

ELEV(I5Js1)=ROT{IsJ)-(FOT(IyJ)+H2(IsJ))

SET HEAD TO ELEVATION IF AN EFFECTIVE HINE
NODE EXISTS AND THE HEAD IS ARQUE THIS ELEVATION

IF(TIKE,GT.TKINE(IsJsK) W AND H(IyJsK) W GT.ELEVIIs JsK))

$SF1IJK=1,E15
IF(TIHE.GT, THINE(IJsK) JAND. KT, JsK) 6T ELEVCIs J5K))
$H(I5JrK)=HO(Ts JsK)=ELEV(T1 1K)

RESET THE STORAGE FACTOR WHEN ®.7. CCHDITIONS OCCUR
IN THIS SOURCE COMFIGURATION NO ALJUSTHENT IS FERFORNED

IF(H(IsJsK) JLT,ELEV(I»JoK-1))SF1TUK=SF 11 JKX1,E01

RETURN

END

SUEROUTINE CORECT(I,JsK+IC3sJR3sRRIRE/RIJK, SFI1JRY

COKKON H(16s05s12)sH0(16505512) sH2(4445),H02144,45),02(44,3537,8(1

$6505112)T1(16:05:12)sTJ(16105512)sR(16205912)sSF1(18,05-12)5T1204
$4145)1TJ2(44,45) sF2{44,45) ySF12(44245) s THCK (445 45) s ELEV (16195512)
COKMON /PARAN/POT(44,45) 1BOT(44545)sPERK(44545:2)» THINE(16505512)s

$DZ(13)
RE=0.0

HAKE STORAGE HEGLIEIBLE WHEM HEAD IRCFS
BELOW ELEVATION

IF(H(T JsK)LLTLELEVCKD) SFIIJR=L.E-2
ADJUST FOR HEADS FALLING BELDW ELEVATION
IF(K,6T.2) GO TO &&e2

USE INDUCED INFILTRATION THECRY FROH BULL, 35 10
REPRESENT AINS INFLOY KOUMDARY CONDTION AT SURCROF

IF(H(I;Jy2) W LT.ELEW(T,Js2)) 50 TO 81

6482 RE=H(IsJsK-124RIUX

C

C

RR=1.0
GO TO 82
81 RE=RIJKTAKAXI (H(IyJoK-1)-ELEV{TJsK)sELEVETs dsbm L3 -ELEVITH J0KD)

81 RE=RIJKR(H(IrJs 1) 4POT(I+ICTs JHIRT)-BOT(IHICE J1IRED!

IF (RELLT.0.0) FRINTE,® ERFORY RE < D AT "+Dhdel

RB=0.0
82 RETURN

END
SURROUTINE CORELV(NCyHRy AL, IC3s JRILNIT)

COMHON K 9059123 1HO(18:05512) 4 H2(44) 5 5y HO2 (4445901 Q27445450,0(1
66105112) T1(16005512)3TJ015)35,12) 9 R( 12505y 12) SFLCL 5909012),71244
$49457 9 TJ2(44,45) s R2(44545),SF12(44,45) s THCR 442 +49)ELEVI18:TT, 100

COHHON /PARAK/FOT(44,45) 20T (44, 45),FERA(44420: 20 P TATRE 1420120y
$DZ(15)

KOTES
365 KETERS IS TRE ELEVATICH 2F T4 L-th b=«
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ILEVEL AS RECEIVED FROW RE HITE 9/22/82...HLY

LOOP T0 PRCDUCE ELEVATIONS

[or B or 2 o B or B ov }

D0 1 I=14NC
00 1 J=1sHR
ELEV(15Js1)=BOTC(I4IC3s JHIRI)-(FOT(I+ICIr JHIRIIHD4 D)

LEVEL 2 ELEVATION ASSUKES A RESISTIVE LAYER
THICKKESS OF 1 FOOT

[ge B or B o0 B 20 ]

ELEV(I,J52)=(ROT(I+ICIy JHIR3)-14)-(FOT(I$IC3s JHIRII 40,00
ELEV(IsJe3)=((385,449.)43,128-(FOT(I$IC3s 24 IR3I+0.0))
ELEV(I5Js4)=(365.43,128-(POT(I+IC3, J+JRI)$0.0))

SET REMAINING SURLEVELS ELEVATIONS
gee

SATTHCK=70.0

ELEV(1)=-SATTHCK

ELEV(2)=ELEW(1)

COKPUTE ELEVATIONS OF REMAINING SUELEVELS

QOO0 O00n

[0 8604 K=3sNL
6604 ELEV(IsJsK)=ELEV(TsJsK-1)-DZ(K)
1 CONTINUE

DUMP THE ELEVATION ARRAY ON FIRST SIHULATION
Logp

[on M or B o I v }

60 70 2
IF(NIT.6T.1) 60 70 2
PRINT44
44 FORMAT(* ECHO OF ELEVATION ARRAY FOK LCOP 1)
DO 55 K=tsHL
55 FRINT66s Ky ({INT(ELEV(IsJsK) )5 I=15RC)y J=1HAR)
66 FORHAT(/»* LEVEL = *+1S4/5 (181500
2 RETURN
END
SUBROUTINE SIKKINCsNEsHL/NIT)

THIS SUERGUTINE IS FCR THZ 213 CALIRRATICH

o

COHAON H(16505:12) /HO(1£,05012) yH2(44,45)5H02(44245),02(44,43), Q08
$6505512)  TIC1800S9 1200 TI(18505512) 4 RILEr DS, 1209 3F 1(16,055 1204 TI2(A
$4,45)5TJ2044545)sR2{44y45) ySF124 442457y THCK (332 45) yELEVI16+05112)
DIKENSION TR(3)

INPUT ORERODY SIMHINWC-HR,NL) SCHERE
THIS IS FOR 213 FURR 7E5T

PROFORTION DISCHARGES CHLY 70 ACTIVE HODES

[or N er B ov B ov B ov B ov BN oo |
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0213=792000,

T0TJ=0.0

D0 1 J=1:HR

TR(D
$=TI(13yJs5)4TI(135 s S04R(1Ty 51 S)4TI(12: 05 D) 4R (1T v s 8)

IFCJLGT L) TRON=TR(II+TI(1T53-143)

TOTJ=TOTJ+TR(D)
1 CONTINUE

DO 2 J=1sMR

IF(NIT.GT.1) GO TO 3

PRINTE,® *

0(13,Jy5)=02133TR(J)/TOTY

IF(NIT.GT.1) GO TO 2

PRINT®s® Q(135'9Js's3) = “H0(13,J:3)

PRINTE® ACTIVITY RATIO = *»TR{JI/TOTJ

PRINTS,® TRANSHISSIVITIES {GPI/FT) *

PRINTS

$TI(135095) s TI(131099) s RE135 0 3) s T1E125055) 9 T1T9 J-135) sR1L3s 35 6)
2 CONTINUE

RETURN

END
(M0 €¢0089840000¢¢2080980880300808885508834008430383288284933
Ct TWO -DIMENSIONAL FINITE DIFFERENCE FLOV HODEL t
(M € 00£88400007080055043080883880830350803885¢085008¢08¢90834

SUBROUTIKE PLASH(HCsNRyDELTA)TIKEsNITsXSF12,ISTEF,Q2TCTPEAT,
$NSTEPS)

COMMON H3(16505512)+H03014505,12)»H(44,45) sHO(445452,02¢44,45),03¢
516105112)vTI3(16105112)1?J3(1Cy04;1“)!R:(lé:UJ:lzl,:r13(3u 095120
$TI(44,45)1TJI(44,45)9R(44,45),5F1{44+45) ) THCR {44,452 s ELEYSI18:53512
$)

COMKON /PARANM/FOT(44,45) 0T (445457 FERH{44945, 20 THINE(14,05:12Yy
$0Z(15)

DIKENSION SF1(44,45),T1(44545)sR(50),B(S0)sR(44,45) L 144,457,304
$507 ) TAR(2920) yRH(44,45) sRD{44,45) yDELY (447 s DELY (453 s TH{44, 453 s FERA
$(44545,27,0(44545)

REAL INFET

INTEGER OUT

LOSICAL ANS)PRNT

DATA DELY/1081000,,750, 1458, 845,372,495, 14328, 15244,448,332,598,5
$00,1750, 11321000,/

DATA DELY/781000.9750,0484,1461598,1968,34328,11473,877,257,254,827
$,827y28¥1000, 51000,/

FRINTY '33383 5k d2XEXTERING 2D HODEL kxxtyrrxry’

(23]

c DEFINE INFUT AND' QUTPUT UNIT NUKERERS

IN=12

0UT=14

ERROR={

IF(NIT.GT.1) GO 70 19
C6e8880088868581853808838i3de3siattscassessssesasetifitifeenssissssess

FP=258.491

51=0.06

KH=0.0

G0=0.9
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(qp]

1230069099800800007030002¢9700 2005000000008 00000¢¢2eR 0021
1X$INDUCED INFILTRATION RATE PARAMETER IN GFD/FT$X2 (RR)4%%
2468056530003 00003238280¢ 0000300000000 00000e050e800 0 t0
RR=0,01478
19868842¢3496330602350289320087eR3EFEe842320228 2202 22241
RRH=0.

RRD=-1,0

E0TT=-70.0

CEseessasesssssssssssssssassossisadisssaiintidsiseitescitieesinisisisy

WRITE (OUT»101S) ERRORsHCsNRyFF;S15HK:00,FRyREHyERD

1015 FORKAT (32H PARAKETERS AND DEFAULT VALUES://

o

(qp]

1 230 INITIAL TIHE STEP = ,E9.3,7H DAYS /293 TOTAL AL
2LOWARLE CONVERGEHGE/14H TEST ERROR =y7i3.3s6H FEET/22H HUKBER 0
IF COLUKNS = »I10/13H NUNBER OF ROWS =yIL14/1%H TRAKSHISSIVITY =
4E13,3512H GAL/DAY/FT/19R STORAGE FACTOR = »EIZ.3y8H OAL/FT/17H
S INITIAL HEAD = sF15.3s8H FEET/14H DISCHARGE = ,z18.4:%H GAL/DA
6Y/20H RECHARGE FACTOR = »E12,4:12H GAL/DAY/FT/30H STREAN SURFAC
7E ELEVATION  /31H OR LAND SURFACE ELEVATION = ,F9.1,&H FEET/
82H STREAKBED ROTTOM ELEVATION /33K OR ET ELEVATIOH LLVER LIKI
97 = sF7.1s6H FEET////)

FILL ARRAYS WITH IEEFAULT VALUES

DO 10 I=1,NC
10 10 J=1,HR
FERH(IsJs1)=FP
PERK(IsJs2)=PP
SF1(I,J)=51
H{I,J)=HH
HO(IsJ)=HH
ROT(I,J)=50TT
R{IyJ)=RE3DELX(I)RDELY (D)
RH(I»J)=RRA
RD(Iy J)=RRD
Q(1,J)=00

10 CONTINUE

SET THE EXTERNAL IWP 20UNDARY CONDITIONS
CALL ROURD

TAKE CARE OF AHY AP PARAHETER HETEROGEMEITY
CALL HETERO(DELX,IELY:

SET CATEGORY PRINTOUT WARIAELES FOR 2D HODEL

NT=10

TAR(1y1)=1H0 $ TAE(2,1)=-1,0
TAK(1;2)=1H1 § TAB(2,2)=-5,9
TAE(1,3)=1H2 § TAR(21D)=-10,
TAE(1;4)=443 ¢ TARI2, 4)=-15,
TAR(1,S)=1H4 8 TAR(2,5)=-26,

TRE(1y61=1ES 8 TAE(2y8)
TAB(1s7)=1H8 § TREIZ,7)=-30.
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TAB(1,8)=1K7 % TAB{2,8)=-33,
TAB(1,9)=1H3 % TAR(2,9)=-10,
TAB(1,10)=1H? ¢ TAB(2+10)=-37,
DO 7801 IT=1410

7801 TAB(2,1T)=TAR(2,ITi/10,

c
C
C
C

READ AND WRITE OUT MCDE CARDS

¥RITE (DUT»1053)

1055 FORKAT (IH ////19K NODE CARD WALUESI//70H T J F1 F2

1 SF1 Ho a R RH RD)
FEWIND IN
15 READ (IN:#)IsJsPERK(IvJy1)sFERK(Iy H2)sSF 10T )5 HOOD 0D 9 HETS 5) 50K
$5J3 ) XXXX
IF (EOF(IN).NE.0.0) GO TO 18
SF1(IyJ)=SF1(I,JI¥XSF12
WRITE (0UTs1060) IsJyPERK(I2Js1)sPERH(I»ds23:SF1(Isd} H{TyJ3,Q(1s]
$)1R(Is IV RHCTS 3)RD(TH D

1080 FORMAT (213,3E10,3:F6,0,E10,3,3F5,0)

c
C
C
C

GO0 1O 15

ZERO Q-ARRAY TD SHUT-CFF INFILTRATION

18 DO 8805 I=1sNC

DO €803 J=1:NR

8805 @(I,J)=0.0

OO OoO0OO OO O

e BN e B un B oo |

C
C
C

C
C
C

C

FORK PARTIAL TRANSHMISSIVITIES FROH FERHEARILITIES
AND VARIABLE GRID' DATA

D0 510 I=1,MC
DO 500 J=1,iR
PERN(IyJs 1)=PERH(T, Sy 1542, RRELX (D) ZADELY () STELY (HIND (U1 1 HE2 D)
PERK(IsJs2)=FERM(I, 2022, 2DELY () /(DELXCTY4DELX CHINO(TH+1,HE )

ADJUST AQUIFER FARAMETERS FCR VARIABLE GRID

SFI(IyJ)=SF1{1, 4737, 483X HELA (1 4RELY S J)¥3,281%3,281
RCIs ) =ROTy DRBELY () R DELACT 63,2613, 281

500 CONTINUE

510 CONTINUE

DUKP PARAHETERS FOR FIRST SIHULATICN LIOF

CALL TRSET(NCsHR)
PRINTE" *
FRINTE,* TI DUNF *
DO 4710 J=1siK
4710 PRINTA71L: 05 (TI{(I+ J)»1=1,H0)
4711 FORMAT(I10+7,010F8.0))
PRINTL, " !
PRINTY " TJ DUKF
[0 3710 J=1yAR
3710 PRINTA7110 s iTJ{Ds ) 121D
19 CONTINUE
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C
C
C

1025 FORKAT (27H CATEGORY PRINTOUT LEGEND:I//(2X»A2,26H 1
1ATER THAN ,FB.2))

c

ECHO CATEGORY PRINTCUT [ATA

WRITE (0UT,1025) ((TAR(I+Ji+1=1,2)9J=1,NT)

haa)
o ol
&'\

»
=
(]
ul
(3]
X3
m

PLACE Q2-ARRAY IN Q TO HAKE OREFODY CONMECTION

DO 8806 I=1,KC
DO 8806 J=1:NR

8804 Q(I,J)=02(1,J)

[or B or BN o BN ov ]

o«

OO OO

2D SIKULATION START

20 CONTINUE

DEL=DELTA
KC=1
DELTA=DEL
NLOOP=0
ITER=)

PREDICT HEADS FOR NEXT TIKE INCREHENT

D0 40 I=1:HC

DO 40 J=1:NR
D=H{IsJ}-HO(IsJ)
HO(IsJo=H{IsJ7

F=1.0

IF(DLCT» ) .EG.0.00 GO TO 45
IF(ISTER.GT.2) F=0vDL(I+J)
IF(F.6T.5) F=5.9
IFCF\LT.0.0) C=0.0

45 DL(I,J)=D
40 H(IyJ)=K{I»J) tDtF
537 CONTINUE

HAXIT=20

HXLOOP=3

DO €18 I=1sXC

DD 438 J=1:NR

CALL TRSET(I,JyHCoNRyRRRRH: ZREy FELK BELYSRHRID

SFL(IsJ)=SF11Y
£=0.0
ITER=ITER+1

COLUHN CALCULATIONS

ADJUST PARAKETIRS FIR URTE® TAZLE COHITIONS
CALL TESET(HC, 4P}

D0 115 II=14KC

1=11
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[ M e

[ o 2 ur BN o TN o0 ]

[ o 2N o B g 2N 9}

[ep]

(o]

ALTERNATE COLUMN DIRECTIONS

IF (HOD(ISTEP4ITER,2).EQ.1) 1=NC-It1
D0 103 J=1shR

CALL TRSET(I,J)

CALL TRSET(IsJ-1)

CALL TRSET(I-1,J)

CALL SFSET(IsJySFIIJsXSF12; DELX,LELY)
SF1IJ=SF1(I+J)

INFILTRATION CONTROL
OR EVAPOTRANSFIRATION CONTROL

IF (H(IyJ),LT.RD(I,J)) GO TO 35
RE=RH(Is IIR(I+ )
RB=1.0
GO T0 &0

55 RE=(RH(IsJ)-RD(I»J)7¥R(1,J)
RB=0.0

CALCULATE B AND 6 ARRAYS

60 DD=KD(I,»J)$SF1IJ/DELTA-Q(T,J)4RE
RR=SFIIJ/DELTA+R(Is J)XRE
AA=0,0
CC=0.0
IF (J-1) 85,70+483

65 AA=-TH(I4J-1)
RE=SRtTHI,J-1)

70 IF (J-NR) 7518075

75 CC=-TJ(1+))

EB=ER:TJI(Is )

B0 If (I-1: 85,9085

85 EB=RBETI(I-1+J)
DD=DD4H(I-1, JNETIC(I-1, )

90 IF (I-NC) 95,100495

95 BB=BB+TI(I:.))

DB=DDH(I41s JI3TILT )

100 IF (J.GT.1) W=RR-AATR{J-1)
IF (J,gQ.1) U=ER
B(J)=CC/®
IF (J.6T.1) GEIy={ID-AsiB00-10) /W

105 IF (J.EQ.1} G(J)=DIv¥

RE-ESTIKATE HERDS

E=E+RES(H(INR)-G(KR))}
H(IsHR)=G(HR)
N=KR-1

110 BA=G(N)-BIN)EH(I HELD
E=E+ARS(RA-RH(I4N))
K{Isn)=HA
N=il-1
IF SN 119115110



OO0 OO0

Lor IS BN ow )

OO0

[or I o BN v B oo

115 CONTINUE

RON CALCULATIONS

ADJUST FARANETERS FOR WATER TARLE CONDTIONS

CALL TRSET(HC,HR)

[0 738 I=1,NC

D0 738 J=1,KR

CALL TRSET(IsJ)

CALL SFSET(I+JsSF:IJsXSF12,DELX,DELY)
738 SF1(I,J)=SF1lJ

N0 180 JJ=1HNR

J=JJ

ALTERNATE ROW DIRECTIONS

IF (HOD(ISTEP+ITER»2).EQ.1) J=NR-Ji1
DO 170 I=1,kC

CALL TRSET{(IsJ)

CALL TRSET(IsJ-1)

CALL TRSET(I-1sJ)

CALL SFSET(IsJySFI1IJsASF12,DELX,DELY)
SF1IJ=SF1{I,J)

ET EOTTON ELEV. FOR TWFIL
OR EVAPTRANSPIRATION CONTROL

IF (H(L D), LTLRDOI) Y 60 7O 123
RE=RH(I1 )R (11 0)
RB=1,0
GO 10 125
120 RE=(RH(Ty J)-RMI, 3D 2R (T, )
RB=0.0
125 DD=HO(Is JVXSFATJ/DELTA-2: 15 J)4RE
BB=SF11J/DELTA+R(I)J) RE
AA=0,0
£C=0.0
IF (J-1) 1391135:130
130 BB=EB4TJ(I,J-1)
DD=DDHH(I5 J-1)3TJ(Iy J-1)
135 IF (J-NR) 140+145,140
40 DI=IDMHCT S4BT )
BB=EB4TJ(1).)
145 IF (I-1) 1505155150
150 BB=EBATI(I-1+J)
AR=-TI(I-1)J)
155 IF (I-NC) 1401165180
160 BB=EB4TI(I, )
CC=-TII1J)
165 IF (1.6T.1) Y=3B-Aas2i -1)
IF (1.EQ.1) V=hE
R(11=CC/Y
IF (1LGT 0 30D B-ama 3t I-10) /4
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170 IF (I.EQ.1) G{I)=D]/K

RE ESTIHATE HEADS RY 53US5-SZIDEL AND
OXPUTE CDNVERC;NCE E”’OR

(e B ar Bl or B or |

E=E+ABS(H(NCyJ)-G(HC))
H(NCsJ)=G(HC)
N=NC-1
175 HA=G(N)-B(N)¥H(Nt1,J)
E=E+ABS(H(NsJ)-HR)
H{NsJ}=HA
N=K-1
IF (M) 18051805175
180 CORTINUE

C
c 2D SYSTEM VATER BALANCE CALCULATICKS
C 70 TEST FOR CONVERGERCE
c
STORE=0.9
PUKP=0.0
INFET=0.0

D0 185 I=1siC
DO 185 J=1:MR
C CALL SFSET{IsJsSFL(IJ)»XSFID)
SF1IJ=Sr1(1sJd}
STORE=STORETSF1IJRIKOII, )-H{1,.1))/DELTA
PURP=PUNP1G (1, J)
IF (H(I) 3. 6TWRIT 00 Ik
IF(H(IsJ) W LEWRDAT JiHINFE
185 CONTINUE
TOTIN=STORE+INFET
TGTOUT=FUX
DIFF=0.0
IF{T0T0UT,GT,0,0.ANDL TOTIN, GT, 0, 0 DIFF=ARS {1, 0-TOTQUT/TATIN) K144, D
IF((ITER/S)3S.EQ.ITER.OR. ITER.EQ. #AXIT.CR.E,LEERRORLORVITER,EQL 1)
$FRINTty* ITER = *HITERy' ERROR = '+Es*  ZEAL = 4DIFFe* 30
IF (ITER.EZ.nAXIT) GO TO 194
IF (TOTOUT.EQ.0.0) GO T 170
IF (DIFF.GT.2,00) GO 10 S0
190 IF (E,6T.EXROR) 60 70 52
IF (ITER.LT.3) 60 70 59
GO 70 195
194 ANS=,TRUE,
PRINTE,' INCREASE RmAX N3 OF ITERS 7O ':AAXITHl:" "haki:t %
REAZEANS
IF(EQF(S).HE,D.0) COATINUE
IF(ANS) HAXIT=HAXITHD
IF(ANS) GO TC S0

FET=I
T=T0C
P=aa

FETHROIy D ARRLT DI -E(Ty )
HESEING!

s DERR(T ) -RIKT )0

PRINT RESULTS
PRINT QUT TIHE STEP DATH

[ge BN er BN ur BN qv ]

195 CONTINLE
NLOGP=NLLOF =
ANS=,TRUE,
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IF(NLOOP.EQ,AXLOOR) GO TD 8403
PRINTSs* LOOP AGAIN TO CHAHGE ZD FARARETERS ‘iiMSs* %y
READEANS
IF(EDF(S).NE,O.0) CONTINUE
IF(ARS) ITER=0
IF(AKS) GO 70 52
8403 CONTINUE
YEARS=TIHE/365
WRITE (QUT»107%) TIME,YEARS:E,ITER,STOREZ,INFET,PUNFDIFF
1070 FORKAT ( /74 TIHE=sE13.3412H DAYS,
1 ORs1E104397H YEARS./®H EFRDR= +E13.5,7H FEET /30H THE NUMBER OF
2 ITERATIONS IS ,I14///24H VWATER BALANCT RESULTS:!//21H FLCW FROX S
3TORAGE =sE20,2,5H GPIV/2SH FLOW FRCH INFILTRATIOW PLUS/ZZH FLW
AFROK EVAPOTRANSPIRATION =yE9.3,5H GFI/27H FLOW TO DISCHAREE UNIT
SS =yE14.3:5H GPD/29H THE BATER EALAMCE IS WITHIMGF12.3.3H Z//7/
&/)

INCREASE TIHE INCREHENT
FOR NEXT TIME STEP

DELTA=DELTAXL,2

PRIKT OUT CATEGORY
PRINTOUT HAFP

WRITE (OUT,1075)
1075 FORKAT (20H CATEGORY FRINTCUT:/)

D0 210 J=1sNR

DO 205 I=1,HC

DO 200 K=1sNT

IF (-H(IsJI4TAB(2:K)) 205,205,200
200 CONTINUE
205 ROH(I)=TAR(1sK)
210 WRITE (DUT+1080) J» (ROW(K)sK=1,KC)
1020 FORKAT {I4,2XsS0A2)

OO0 O

2D BATER BALARCE 70 KINE

(o BN ov BN oo BN v ]

GN0=050=0.0
@STCRE=0.0

ER BALANCIS OM MDRTH Adl SCUTH

Lon I v B ow B oo ]
2
rg M

DO 8341 I=13,28
J=9
1IX=1
8344 IF(IDX,EQ.1) QHO=GNO4TU(T: )& (KT ) -H{Ty J410)

IF(IDXLER.2)050=RSGHTH Iy DX (HIT J31i-H(T, J3}
IF(I0X.EQ.2) GO 70 834:
J=14
IDX=2
60 T0 2344

2341 CONTINUE

C

o]
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C
C

9344

9341

7341

OO OO o000

PERFORM 2D HATER BALAMCES OM WEST AND Za3T
HINE REGION BOUNDARIES

IDX=1

IFCIDX.EQ, 1)QN=0RTI( I, )R (KT, D) -H{I$1s )
IFCIDXLEQ )QE=GEFTII T IR (HOI L, 0)-H(Tsd))
IF(IDX.E@,2) GO TO 9341

1=28

1DX=2

60 TO 9344

CONTINUE

DO 7341 I=13,28

DG 7341 J=10,14

CALL SFSET(I»JsSF1I1JsXSF12;DELXSDELY)
SFLIJ=SF1(I+d)
QSTORE=QSTORE+(HO(I,J)-H(I,J)IXEF11J/DELTA

12,5 IN/YR IS THE RECHARGE RATE
THIS KUST BE CHANGED HERE IN THE
THE SOURCE CODE

ww
8R=12,581500,%400,%3,28143,28117,43/12, /335,

THE ARCVE COMFUTATION DF SADUCED [NFIL IS 1LCORRECT
THIS SHOULI' INCLUDE THE TOTAL IRLUCED IRFIL FCR
THE HODEL AREA

OR=INFET

@R=0.0

B0 613 J=10+14

R0 617 I=13+28

IF (R(Is3),6T.RII,J)) BR=BRR(I, NE(RR{IDI-H{I J))

813 IF(H(IyJ) LEJRINI, JI)QR=CRIR(Ty D R(RH{T» ) -RT{T 0 J2)

QMINE=QNOQSO+OV4QE
PL=Q2T0T-QR-BSTORE-ANINE

DUKP HINE REGION UATER RALANCE RESULTS

FRINT333:GRO» @50, GE QW O OSTORE GRINESKEL

333 FORHAT(///y

i 3030000 E20 080T R FASRICERSEETITR LRI CECILY

N TEXXOH CRARDON sI¥E REGCIONY ,/,

3 r FLOYS FROX 2D HODEL 67N

$' BRI N s P L LR AR T LA /y
$ INORTH FLO® x SOUTH FLOW ¢ WEST FLCU & ZAST FLOW £'+/y
$ 1230022228 2229200743 83 TET03SF TSI ETPISERERSRATISY SRTR

$¢ EANTSS SIS SETSWIN TR SFTSSPITAS SR SST IR SEVN

$* 16983338 88828802703¢0¢3 R Rt ettt IZaSRSRASNN
$' PLOCAL INFILALOCAL CTORE IAPACT FLIVE YRTER HaL 'y
3 [0¢003 80022025000V RSRERISTEPRSALARRTANSR ERCR S AENE

3! TGRSR TRE ST S VAITAE SR S U PR PR RS S UOTRN REVE

$! TP SRR et bR s ERUSRRRERRE 311‘4511!3§43i'}

P ......

SRINTEy' THIS REFRESENTS A % ERZER OF ',Wzoilld, e2ill



€ PERFORH SWAKP CREEK wHD KESLOCK CREEN IRPACT FLCWS
c
CALL SWAHP
CALL HEHLCK
C
C PRINT OUT HEAD VALUES AT THE
€ END OF THE TIME INCREHENT
C

IPASS=(NC193/10
DO 215 K=1,IPASS
ISTART=(K-1)£10+1
IEND=K%10
IF (IEXD.G7.HC) IEWD=NC
c IF {(XK.ED.1} WRITE (QUT,1083)
C1085 FORMAT (1K ////42H HEAD VALUES AT THE END OF THIS TIHESTEFI/)
C IF (K.6T.1) WRITE (QUT»1100)
C1100 FORMAT (1H »24KHEAD VALUES (CONTINUED)D)
c WRITE (0UT»1090) ((I)sI=ISTART,IEND)
C1090 FORMATI(SXs10(5X,12))
C D0 215 J=1sKR
C WRITE (OUT»1C93) Js<R(IsJ)s I=ISTART,IEND)
C1095 FORMAT(2Xs 13+ 10(F7.1))
215 CONTIHUE
WRITE(10,8811) TIH
8813 FORKAT(*  TIHE = ',F20.2)
DO 821 JJJ=1,HK
J=NR+1-J3J
821 WRITE(10,3811) JJJryiHiTyJJI)sI=1sHO)

8211 FORMAT(" ROW = *sI5s/+10F2. 24/ 10FC. 20/ 91083, 24 /¢ 0F 3. 20 /047020
UNUSED SYSTEH UATER KALANCE

Do 903 I=2,31
D0 903 J=2:40

203 ATy ) =THI R4 R D -HIT41s D) -301-1y J)-R{Ty JH1i=EiT J-10
FRIKTYs" WATER BALAMCE'
D0 823 JJi=2y30
J=NR+1-J4J

823 BRITE(OUT,ST11) JdJsiH{1» D)y 1=2,31)

9911 FORMAT(® EOW = *yI35/48E15.5/+8E15. 59/ 8E10, 5o/ veELG.5a/ /)
CHECK FOR TH=E [RY MQODES

[0 8872 I=1,AC
DD 8872 J=1:HR
IF(THCK(I» D)W LT V0L LIFRINTE, * ZERO THICKMESS IN 2DV AT HODE “414J
$y THCK(14J)
8872 TF(H{Is DPOT(I ) LT EOTC(I s D40, 1Y)
$FRINTE, ' RODE '+IsJe* IS DRY IN 2D WODEL'(B4I10J3sP0TEI: 005071, 0)
D0 128 JJJ=1sKR
J=NR+1-JJd
BRITECSs 11880 JJJs (THCR(T JJJivI=140HE)
BRITECS11E3) JII(TI{T ) o 121 T
BRITECS 1I32Y SO (T{E,JId) s 121D

FORMATO ROW = o230 /9 1088000/ 0 1078, Do /v LS e LR s, 0yl

OO OO OO0 00000000 0000000

128
1188

Al
(43
-

=29



Lar BN or B or BN o ]

C
c
c

DUHP 21 MODEL DRAWDOWNS IF USER
SO DESIKRES

ANS=,FALSE,

PRINTXs* 2D DRAWDOWN HAP *j4iS
READSsANS

IF(EOF(5),NE.0,0) CONTINUE
IF(ISTEF.EQ.HSTEPS) ANS=.TRUE,
IF(,NOT.ANS) GO TO 848

PRINT 8471 (Is1=1440)

BA9 FORMAT(SXs4013,/95X140(3H-—1)

DO 863 J=11kR

B43 FRINT 87350y (INT(-K{I,J340.5)y1=1540)
873 FORMAT(I4,'!1*+4013)
848 CONTINUE

RETURN TO MAIN FROGRAN

RETURN

END

SUBROUTINE TRSET(IIsJJsNCsNRyRRsRRH RRDy DELX,LELYsRHsRD)

COKKON H3{18505s12) s HOT (15905120 1H(44545)1HD(44,45)50(44,445),03(1
$6905512)5TI3016103512) 0 TJ3018105512)9RI 114505y 12)9SF15{16295912) T
$1044545)5TJ044,43)sR(44,49) 5 5F1 (445350 s TROR 44545 ELEVS{I2

COMXON /PARAK/POT(44,45) ) B0T(44140) 4FERMI24440: 20 THIRE(1S5C3112)
$D7(13)

DIKEHSION SF1(44145)sTI/44945)B(S07,6{50) s 0144, 257:DL(445457,10N(
$50) ) TAR(2:20) s RH{44,45) s RD(44,45) yDELA(44 ) s DELY (49 TI{ 44y 430 0P ERY
$(44145:2)10(44449)

1=11

J=JJ

IF(ILLLE.D) I=1

IF(JJLELO) U=t

IF{I1.6T.NC) I=NC

IFC2J.GTWNR) J=KR

WATER TABLE TRANSKISSIVITY CONTROL ROUTIHE

CHECK FOR COMFLETE NODE DE-®ATERING
4ND ATIJUST REEADS ACCORDIMGLY

IF(H(I JIHFOT(I D)L LTV BOT (15 0050, 110 H(I J)=R0T(Ty ) -FOT{T» J00, 1
IF(I,EQ.HC) GO TO $103
IF(R(I31s 0)4P0TCI+Ls 0D LT EOTCI+1, )40, 11) H(I+1,2)=R0T (141, J)-F0T

(141, 074041
4103 IF(J.EQ.NR) 50 TO 6203

IFCH(T D3 4F0T(T 4 1) LTV ROTET, 041020, 10) B{Tw 3520 =R0T{1,J113-70T
$(1, 0410401

6203 CONTINUE

CCRFUTE SATURATED THICKNESSES USED FOR
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C

4091

[ B or B o B or ]

2O M

TI TRANSHISSIVITY COMPUTATIONS
CHECK FOR ZERD SATURATED THKICK.

TLIJ=H(I,J)+POT(I,J)-BOT(IsJ)
IFCTLISLGT THCK( T D) TLIJ=THEK(Ts d)
IF(THCK(Is )\ LTV 0. 1) TLIJ=D,0
TLIP1J=TLIJ

IF(I.EQ.NC) GO TO 4091

TLIP1J=H(I+1, )4POT(I+1,J)-BOT(I$1sJ)
IF(TLIP1J.GT  THCK{I+1s J))TLIFL1J=THCK{I$1 s J)
IF(THCK(I+15d) LT 0 1D TLIPTI=0.0
CONTIRUE

IF(TLIJAT.0.0) TLIJ=9.1
IF(TLIP1J,LT,0.0) TLIF1J=0.1

CALCULATE TI'TRANSHISSIUITY FROH SATURATED
THICKNESSES FREVIOUSLY COMFUTED

TI(IyJ)=PERK(I» J»2)ISART(TLIJXTLIFLY)

COMPUTE SATURATED THICKMESSES USED FOR
TJ TRANSHISSIVITY COHFUTATIONS
CHECK FOR ZERD SATURATED THICK.,

TLIJPL=TLIJ

IF(J.EQ.NR) GO TO 3091
TLIJPL=H(Is J+ D) 4POT(Is J+1)-BOT {1y J41)
IF(TLIJPL.GT  THOK(Iy J41))TLISPL=THCR (I J41)
IF(THCK(I5J41) W LT, 0, DI TLIJPL=0,0

3091 CONTINUE

(e BN o BN ov B oo |

[or B o BN o BN o ]

IF(TLIJ.LT.0.0) TLIJ=0.1
IF(TLIJPL.LTL0.0) TLIJPL=0,1

CALCULATE TJ TRANSHISSIWITY FROM SATURATED
THICKNESSES PREVIOUSLY COMFUTED

Ty JI=PERA(Is Js DI XSART(TLINTLIFT)

93 CONTINUE.

SET THE INDUCED INFILTRATION VARIARLES

R{IyJ)=RRIDELX(IILDELY (D

RR(IsJ)=RRH

RIMIsJ)=RRT

RETURN

END

SUEROUTINE SFSET(IsJySFITJyXSF124DELYRELT)

COMMON H3(16+03,12) s HO3(16,05,12) s H( 42,457, H0144545) 1 82(44,45):Q3(
$16005,125 9 TI3016/05512) 0 TI3(16505512)  RI(16405:12)  SF13{16,035:12)y
$TI(44)45) y TI0A4: 450 1R144940) 9 3F 1044, 45), THCR (445330 2L EVI1600T412

$)

COXHON /P&RAN/FOTI44¢457-2307 (44,400 FERH (44445, 20 TATHE 15,0341 25,

$DZ(13)
COHNON /STORZD/ SRySWT
[IKENSION DELX(44),DELT(4T)
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OO0 OO0 [or B o B or BN oo )

(gp]

o

SA=SF1(I+J)

SuT=SFL(I,J)

SA=0,0001

SWT=0,15

SF11J=7,483SHTEXSF12¢DELX(I)XDELY())

IF(POTCI, )+R{T»J)-BOT(I+J) . GE THCK(I» J)) SFI11J=7.43%SA%X5F12
$YDELX(I)RDELY (D)

IF(THCK(I+J),LE.Q.0) SFI(IsJ)=1E-20

SF1(I,J)=SF11J

PROPORTION FOR CHANGE FROM ARTESIAN TO WATER TABRLE

IF(HO{I,J)4POT(IsJ) GEL THCE(T s 1) ARD KT+ JJ+FOT(I5J) LT . THER(I» J))
$SFLIJ=C(CTHCR (L) ) = {HET N 4FOT(T5 ) ) ) ASUTHCHO( T o D +POTC T# I -THER(T
$5J))XSA)/(HOCTs J)=H(I» J)) )37, 48R DELX (1) XDELY(J)

PROPORTION FOR CHANGE FRDH VWATER TABLE TO ARTESIAN

IF(HOCIs J)4POT(IsJ) LT THCKAT D) (ANDH(T: D) +FOT (14 J) . GE TRCK(I1J))
$SFITJ=CC(THCK (I s J)=(HO(T s Ji+FOT (I J) ) IXSUT T (H(T o JY4FOT (L9 J)-THCK(T
$3J)YESA) Z(H(T, J)-HO(T+J)) )47, 483 DELXCI)RDELY (0}

RETURN

END

SUEROUTINE BOUND

COKMON K3(14:05512)sH03{14+05,12)yH(44:45) :H0(44545):02(445435),Q3¢
$16009512) 9 TIT(14505912)yTJI(18105012) sR3(16505,12) 4 SF13(14505, 127,
$TI(44,45)sTJ044543)R(445435)55F1(44545) s TROK(44,49),ELEVI{16505,12
$)

COMHON /PARAM/FOT(44545),20T(34:45) ) PERA(44,45, 2 s THINE(L1E+05012)y
$DZ2(15)

1 READ(24+%) I,J

IF(EQF(24) \NE.0,Q) GO TO 2
SFI(IsJ)=1E20

G0 10 1

RETURN
END

SUERCUTINE HETERD(DELXsDELY)

COMMON RH3:018595:12)9H03(16505512)5H(44,45) sh0(44545),02134,43),03¢
$18505012)1 7130109055 12) 1 TI3(1600T712) sRT(L41CT112) 4 SFLZCL8205,12) s
$TI(44:45) s TJ{44945) 1R (44143)55F1(44545) THORK( 3443 ELEVEL16+05:12
$)

COXEON /PARAN/FGT!44y55) 20T 44,45) s FERN (445455 2) THINE(15:85,12)
$DZ(15)

DIRENSION DELX{44),DELY(4S:

[\ ]

DEFIRE THE RECHARGE RETEROGEREITY

1 REANN25,%) IsJsRRRR
IF(EOF(25).HE.0.0) GG TO 2
R(IsJ)=RRERADELA(IIRIELYLY)
60 70 1

2 CONTIRUE

o

R TIET VR y . .
DEFINE THE FERRZAFILITY HETZROGEMEITY
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3 READ(26:%) I»JsFFPF
IF(EOF(28),NE,0.0) GO TO 4
PERM(I+Js1)=PERK(I+Js2)=PFPP
GO T03
4 RETURN
END
SUBRROUTINE SWAMP
CONHON H3(16505512)3H03(16505512)9H{44945):H0(44,435),02(44,45),03¢
616905712) s TI3(16505512) o TI3(16905+12) sRI(16005512)9SF13(169052123 2
$TI(44y45)5TJ(44545)sR{44145)sSF1{44543) s THCK(44543)ELEVI(14535+12
$)
COKMON /PARAM/POT(44545) sROT(44.45) +PERK(44145,2) s THINE( 145055123y
$DZ(13)
DINENSION ISWP(44),JSKP(44)
DATA HBNDS/46/
DATA ISWP/
$01502502:03,03:04,04,03,05,05
$04:04,07,08:08,0%,09:10511511,
$12,13514+15)15:16+17118+19:20, 21,
$22523124125126527528529+30, 31431y
$32132,33,34/
DATA JSWP/
$06506907507108,08507407y06505,
$05108106106109505504+04504,05,
$05105505505:04,04+904504904504)
$04:04504,04504,04503904504¢04
$04,03,02102:02,02/
Q5SWF=0.0
D0 ¢ NR=1,NEHDS
1=ISUR(NB)
J=JSUP (HR)
QIN=2.9
IF(SFICI$L,0),G6T,1E15) GO 7D 2
QIN=TIC(I, I X(H(I+1, D) -H(T: I)
2 IFCILLE, 1) GO TD 2
IF{SFICI-1,0),06T,1EL5) 30 70 3
QIN=QIN+TI(I-10 i3 (H(I-3, 23=-R{IsJ))
3 IF(SFL(Is.041) 0T, LELS) GO 7O 4
QIN=QIN+TH( Iy N ECHIT 341Ky J))
4 (QSWP=QSWPHRIN
1 CONTIKUE
FRINTE,* IMPACTED FLCY 7O ZUasP CREER (GFD) = '»Q5F
RETURN
ERD
SUBROUTINE HEHLCK
COKHON H3(18y05,12)yHO3(16505y12) 11 (34,45)yH0(44:4572 0204452450, 35(
$16505512) s 713016505912y TI3(18505, 123 £T(18+05, 12, SF 1318125, 120y
$TI(44,45)yTJ(44245) 1R (44,45),5F1(44,45), THORI43,40) ELEVE(1E, 05,12
$)
" CDMHON /PARAM/FOT(44545) s BOT (44,455 PERH(44¢35: 20 THINT (105,20,
$DZ(19)
DIKENSION IHEK(267yJREX(24)
DIATA NBNDS/24/
DATA IHER/

$359359209381360 369361369371 37s
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$38432538,38178+38138139139:40y
$41,42,42,43443,42/

DATA JHEW/
$02,03:,03:04505506+07508,083509
$09910511,12,13:144155155161169
$16:16+17417,18,18/

QIHEX=0.,0

DO 1 NB=1,KBNLS

I=IHEX(NB)

J=JHEH(NR)

QIR=0,0

IF(SF1(I-1)),6T,1E15) GO 70 3

QIN=TI(I-1 NI X(HIT-1, D) =H(I, J))

3 IF(SF1(1,J-1),GT.1E1S) GO T0 4

QIN=QIN4TJ{I+J-1) 2 (H(Iy J-1)-H(IsJ))
4 IF(SF1(IsJ41),GT.1EL3) GO TO &

QIN=0IN4TI( Iy IR CHCT  JH1)-H( T D)

4 QIHEM=QIHEM+QIN
1 CONTINUE

PRINTEs* INPACTED FLOW TO HEHLOCK CREEX (GFT)

QHEK=0.0

DO 2 NB=1sNBNDS

I=IHEX(NB)

J=JHEN(NER)

QIN=0.,0

IF(SF1(1-1,J).6T,1E15) GO TO 7

QIN=TI(I-1s D X(H{I-1sJ)-H(Is D)

7 IF(SF1(I,J-1).6T,1E13) GO TO €

QIN=QIN4TH( Iy -1 2 (H(Iy J-1)-H{I:J))
8 IF(SF1(I,J41).GT,1ELS) 50 TO 9

QIN=QIN$TICI )X CH(T, J21)-H{1e D)
9 QHEX=QHEK+QIN
2 CONTINUE

PRINTS,* TOTAL FLOY 7O EERLCEK CREER (GFD) =

RETURN
END

%-34
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APPENDIX N. PROCEDURE FILE "EXXBSM'" USED TO CONTROL
SIMULATION EXECUTION.



EXABSM(MODEL=SIN)
GRARrUDILIER,
GETsHINFLN=NHINE,

GET, DUKKY.,

GETy BEXXON=REXX_HODEL,
ATTACH, D22_KODEL/K=H,
ATTACH, D32_HODEL/H=N,
SKIFEI, D22 _MODEL,

SKIFEI, N32_HODEL.
GET,REVORE,

¥x2 GETBFREF,

GETSFREF,

FWF.

GET+REVORE,RESIST,

FTrs 1=FREF)L=0, B=BFREF,
EPRER,
GET.FOTENsBOTON, THICK,
CETyEXTEDYV,RECHRG: FERKEA,
RUF L

SETTL(250D)

EEXXOM s DUMAY» OUTSTH PL=50000,
RF,

REFLACE; QUTSIH,

REFLACE s KINFLK, SHPFLW HERFLY,
REHASE ) HHN=HINFLH SSS=SKPFLR  HHH=HEHFLY,
SKIFEI,[122_HODEL.
COPYEI, D2, 022 HODEL,
FACKsD22_KODEL,
SKIFEI,D32_#DUEL,
COFYET D3y D32_HODEL,

PACK, [I32_MOLEL,

RETURN, 122 _KODEL,DZ2_HODEL,
REFLACES D24 T35 OUTP/HAL



APPENDIX O. FILE "NMINE" WHICH DEFINES WHEN MINE NODES
BECOME ACTIVE.
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APPENDIX P. FORTRAN SOURCE FILE "EXXSIMS5" USED FOR
MINE PLAN SIMULATIONS.



C$
Cs

941

956
£33
958
634
942
943

944

TERUG

ARRAYS

PROGRAK SHROON( INPUTsOUTFUT D25 D35 NODES2, NODES3, QUTF ) HEADS  TEKP s MI
$NPLNsPOTEN, BOTOMs THICKs EXTBDY s RECHRG s PERHEA
SHINFLW) SWPFLW s HENFLWS
$TAPES=INPUTy TAPE14=0UT
$P s IERUG=0UTPUT TAPELD
$=02, TAPE11=D3s TAPE12=NODES2 TAPE 13=NOIES3 s TAPE15=HEADS, TAPE 1 4=HINP
SLNsTAPES=DUTPUT s TAPELS=TENF ) TAPE21=POTEN, TAPE22=ROTOM, TAPE23=THICK
%3 TAPE24=EXTRDY, TAFE25=RECHRG TAPE 26=FERHEA,
$TAPES6=KINFLW) TAPES7=SKFFLH) TAPE9S=HEAFLY) TAFESS)

COMNON H3(16505512) sHO3(16505112) 1K2(44545) ,H02(44145),2(44145) 40
$3016505912)5TI3(16505:12)57J3(16105512) 1k3(16505112) 15F13(16505512
$)9TI2(44145) ) TJ2(44145) 1R2(44145) 1 SF12(44145) ) THCK (44, 45) yELEV(14s
$05,12)

COXHON /STOR2D/ SAsSHT

COMMON /PARAM/POT(44545) s ROT(44545) sPERN(4454552) y THINE(16105512) 5
$07(15)

DIKENSION TITLE(8)s0D(16205512) s DTHE(3B) sAPHA(E) yRON(44)

LOGICAL HINITsANS»CRSINKsRDDELyPRNTsENTID

DIATA SAySHT/0.005010,005/

DATA XSF12/1.,0/

DATA NSTEPS)DELTAsACCDEL/02751451,/

DATA DIKE/269.9515,1536%30,0/

DATA TITLE/BX10H /

DATA HINITsORSINK/.FALSE,s FALSE./ .

ENT3D=/TRUE,

WRITE(965941)

WRITE(97,941)

WRITE(98,941)

FORKAT('ENTER T 3°)

DTHE0=60.0

D0 634 I=1,NSTEPS

DTHEO=DTKEO+ITNE(T)

IF(1.EQ.NSTERS) GO TO 633

WRITE(965956) DTHED

WRITE(575954) NTHED

BRITE(98,956)DTHED

FORKAT(F7.15* )

IF(1.KE.NSTEFS) GO 10 674

WRITE(94+°56)DTHEQ
WRITE(97,958)ITHEQ

WRITE(985958) DTHED

FORMAT(F7.1)

CONTIRUE
WRITE(965942)

FORMAT(*ENTER BSIN &*)

RRITE(97,943)

FORMAT('ENTER BS4YF &%)

WRITE(98,944)

FORMAT('ENTER OHEN &%)

P-1



<«

c

ERRHEA=0.0
DUTPUT BANNER WITH DATE AND TIME
PRINT&s* EXXON-CRANDON NINEPLAN SIMULATION'

CALL DATE(HHDDYY) ¢ CALL TIKE(HHMHSS)
FRINT8820 s HKDDYY s HHEHSS

8820 FORMAT{(2A10)

c

WRITE(10,8820) HHMDDYY,HHHHSS
WRITE(11,85820) HNDIYYsHHHHGS

READ /WD ECHD USER-SUPPLIEN TITLE
PRINT®s* INPUT A TITLE FOR THIS RUM(<=80 CHARACTERS)®

READ7701,TITLE :
IF (EOF(S),KE.0,0) G0 TO 7703

7701 FORHKAT(8A10)
7703 WRITEC14,7701)TITLE

[or B or BN ov N ov B ov B ov B or B ov B o B o B oo ]

[op 2N o BN o0 N o ]

WRITE(10,7701) TITLE
KRITE(11,7701) TITLE

DETERNINE IF DETAILED FRINTED IS HESIRED

FRNT=,FALSE,

PRINT%s' DO YOU WANT DETAILER FRINTING ‘+FRNT,
READX, PRNT

IF(EOF(5),NE,0,0) CONTINUE

SET BRIDN SIZES FOR BOTH MOLELS
DEFINE ORERODY CONNECTION RECTANGLE

NC2=44
NR2=43
NC3=16
NRI=05
NL=12
I€3=13
JR3=10
1€3=1C3-1
JRI=JKI-1

INITIALIZE HEAD' AND ORERODY FLOW ARRAYS FOR
2-D FLOW HODEL

B0 79 Il=1,KC2
DO 80 J=1,NR2
K2(11:0)=0.0
02(I15)=0.0

80 CONTIKUE
79 CONTINUE

CHECK FOR 2-It HEAD FILE INITIALIZATION

rd
i
[\



PRINTt,* IS A 2-Ii HODEL DRAVDOWN INITIALIZATION ARRAY TO RKE INPUT'
READL, HINIT

IF(EDF(5),NE,0,0) CONTINUE

IF (. NOT.HINIT) GO TO 409

READ(15,&) {(H2(1,J)»I=1,NC2)sJ=1,NR2)

609 CONTINUE

c
C INITIALIZE HEAD FOR 3-D ORERORY MODEL
c
D0 49 I=1,HC3
DD 69 J=1/KNR3
DO 69 K=1,ML
89 H3(1,0:K)=0.0
o
o ECHO HODEL GRID SIZES
c
WRITE(10s2) NC2sNR2
WRITE(11:%) KCIsNRISHL
c
C CHECK FOR A SINK SUEROUTINE FOR CALIRRATION
c )
PRINTLs" 1S AN CRERODY SINK SCHEME DESIRED'
REAII$,0BSINK
IF(EDF(5).KE.0,0) CONTIMUE
L
C INITIALIZE TIKE AND NO, OF SINUATION TIHE ITERATIONS
c
THE=0.0
RIT=0
C
C INPUT TIKE SEQUENCING PARAMETERS AND VARIARLES
o TIEFAULTS ARE DEFINED IN DATA STATENENTS
C

PRINT:s* INPUT THE ND, OF TIHE STEPS'
PRIKT®s*  AND THE TINE STEF ACCELERATION FACTOR(=1 FOR UNIFORH)'
RDDEL=FALSE,
READ®,RSTEPS,ACCDEL
IF(EOF(S).NE.0.0) GO TO 77788
RIIDEL=, TRUE,

77788 CONTIRUE
PRINTE, "IKPUT THE TINE INCREMENT SCHEME®
READ%y (DTHE(I)»I=1,NSTEFS)
IF(EQF(5) N2, 0,0) CONTINUE
FRINTE (DTHE(I) s 1=1,HSTEPS)

c

C SET 2D KODEL STORAGE FARAMETERS

C
PRINTEy' ENTER ARTESIAN AND WATER THRLE STORAGE COEFFS. *ySA) STy
REALIXy SAs SHT
IF(ECF(S)KE,0.0) CONTIRNUE

C

pP-3
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INPUT THE KULTIPLIEK FOR 21 HOLEL STORAGE
DEFAULT 1S 1.0

o

PRINT®» "INFUT THE PLASN STORAGE FACTOR HULTIPLIER®
READ® s XSF12

IF(EOF(5)+NE,0,0) CONTINUE

READ ARD ECHO PARAMETERS FROM PRE-PROCESSOR OUTPUT
SCRATCH FILE

OO OO,

READCIGsE)FHsPLyFHsPSsANTISANT s AHRSTORE s CHsCLsCHyCSyPHW PRE s FOLIs
$FSD
WRITECI0s191)PWsFLsPHyPSsANTI s ANTJs ANK s STORE s CWs CL s CHy CS1PHY PUESF
$GDsPSDsXSF12
WRITEC115151)PUsFLsPHsFSIANTI s ANTJs ANRySTORE s CW s CLsCHsCS+ PHW s PR F
$GDyPSDyXSF12
191 FORHAT(® (FWsPLyPHsPS)="44F12,5:/s" (ANTI ANTJsANR)=*33F12,5:/5" §
$PECIFIC STURAGE OF ORERODY ='yE20.5¢/s* (CHsCLsCHsCS)=*14F12,5:/y"
$ (PHWsPWEsFORSPSIN="44F12,5:/5" 2-D STORAGE MULTIPLIER ='4F12.5)

C
C START OF SIKULATION LOOP
C ;
T0=0.0
D0 11 ISTEP=1,NSTEFS
FRINTE,* *
IF (PRNT) PRINTE: "'$6858866558055088888365808688838885¢58°
NIT=NIT+1

DELTA=DTHE(ISTEF)
PRINT®s* INFUT DELTA ',DELTA,* ',
READS,DELTA
IF(EDF(5).RE,0,0) CONTINUE
THE=THE4DELTA
PRINT®s" TINE = *yTME,DELTA
C DELTA=THE-TO
IF(DELTALLE.0,0) PRINTSs* DELTA=0.0y ILLEGAL TIME SCHEME®
IF(DELTA.LE,0,0)STOF
TO=THE

UPDATE THE INITIAL VALUE HEAD ARRAY FOR
3D HODEL

(e B or Bl wo B o ]

D0 91 I=1,NC3
00 91 J=1,N33
DO 91 K=2sN_
91 HO3(IsdsK)=HI(Ts JsK)

PERFORM HEAD CONNECTION BETWEEN 3D AND 2Dt HODELS
FOR 3D SIAULATION

[on BN v BN oo B oo ]

ID 92 I=1,NC3
DO 92 J=1sNR3
92 HO3(1sJy1)=H3(15 Js1)=H2(141C3) J$JED)

P-4



C
C ENTER 2D MODEL
C
FRINTE,* ENTER 301 MODEL *,ENT3D,* '
READ®ENTID
IF(EDF(5).NE.0,0) CONTINUE
IF(ENT3I)
$CALL DINM3(NCIsNR3IsNLsDELTAsTHEsNIToORSINK,IC3s JR3s 00y
$NC2sNR2 PRNTNSTEPSs ISTEF s« TRUE,)
C

IF(ENT3D) GO TO 9920
CONPUTE FLOW THRU RESISTIVE LAYER IF 3I' HODEL IS NOT EMTERED

C
C
o ‘
o DD 970 K=252
C DO 949 I=1,NCI
c D0 948 J=1sNR3
[ RIJK=RI(I+JsK)
c CALL CONECT(I5J5KyIC35JRISRESRE,RIK)
c RE=RE-REXRIJKXH3I (I 11K)
c GD(IyJyK)=RE
C 968 CONTINUE
C 969 CONTINUE
C 970 CONTINUE
c PRINT%,* STDRAGE STATE AROVE RESISTIVE LAYER®
C PRINT®,*  A-ARTESIAN W-RATER TAELE 0-ZERD THICKNESS °
C FRINTE,* D-DRY NODE*
C DO 55567 J=11NR3
C DO 33833 1=1,KC3 :
C IF(H3(I Js 1) 4POTCI4IC3 5 JHIRT) -ROT(I41C35 J4IRT) L GE, THCK(I41CT JHJR3
C $)) ROM(I)=1HA
¢ IF(H3(Ty s 1)4POT(I41C35 J4JRI) -BOT(I41C3s J4IRT) LTV THCK(IHIC3y J4JRI
C $)) ROM(I)=1HW
c TF(H3(Ts o 1)4POTCI41CTs JHIRT)-BOT(I4IC3s J4IR3) LT L0, 11) ROW(I)=4KD
o IF(THCK(I4IC3, JHJRIILLTL0411) ROW(I)=1HO
C3633 CONTINUE
C5567 PRINTSSE325 (ROW(IYyI=14NCI)
C9832 FORMAT(4644)
c FRINT$435(Is1=14NC3) .
C 963 FORNAT(///+" 3D RESISTIVE LAYER VERT, Q's/séXs1617)
DO 973 J=1:NRI
972 PRINT291sJs (INT(AD(I4J:2))yI=1,NC3)
291 FORMAT(ISs* 1*41417)

C
€
C
C
C NEW SECTION 7O CALL 30-MODEL T0O COHFUTE FLOW THRU
c FESISTIVE LAYER WITH NO ACTUAL FINITE DIFFERENCE CONP-
c UTATIOKS
C
CALL DINI(NCIsRRI,KL)DELTATHESKRITyOESINK IC3y JR34QD
$HC2sNR2sPRNT/NSTEFS 1 ISTER s JFALSE,)
9920 CONTINUE
C SUN THE FLOW THRU THE RESISTIVE LAYER AND



C PERFORH FLOW CONNECTION RETWEEN 20 ARD 3D HOIEL
C FOR 2D SIHULATION
C

02707=0.,0

DO 401 I=1,NC3

DO 401 J=1;NR3

Q2(I+IC3y JHIRI)=AD(I+Js2)

Q270T=027DT402(I+IC3s J+JR3)
401 CONTIKUE

C
C QUTFUT TOTAL RESISTIVE LAYER FLOW
C
PRINTXs* trryrrxrrx TOTAL RESISTIVE LAYER FLOW = *»02707
C
C UFDATE THE INITIAL VALUE HEAD ARRAY FOR
C 2D HODEL
C

[0 81 I=1sNC2
DO 81 J=1sMR2
81 HO2(IsJ)=K2(I, )
IF(ABS(B2TOT),LE.1,0)FRINTY,* NO CONMECTION EETREEN CRERODY AND GL
$ACIAL HODELS*
CALL PLASH(NC2sKF2,DELTAsTHEsNIT)XSF12, ISTER
$,02T0TsPENT s NSTEPS)
C DELTA=DELTARACCLEL
C
C COMPARE ORSERVED AND' COMFUTED ®ITH CALIERATION
c ROUTIRE
C
C CALL CALIR(ISTEP,[\THEsNR3sERRHEA: IC3s JRISNL)
PRINTY,* ACC 7 ERROR FROM OBSERVED *sERRHEA,* Z°
C
C BUERY INTERACTIVE USER FOR FRE-MATURE SIKULATION
C TERNINATION
C
FRINTs" DO YOU BART TO TERKINATE THE SINULATION *
READ% s ANS
IF(EDF(5)WNEL0.0) GO TO 10
IF(ANS) GO TO 6666
10 CONTINUE
11 CONTINUE
6666 CONTINUE
STOP
END
[0 $29849829490885¢22329¢232888832888034828000000403082000041
Ct  THREE-DIKEWSIOMAL FINITE DIFFERERCE FLOW HODEL %
(R 2388824082968230282828230R0080¢080080¢83920230300300803¢1
SURROUTINE DIMI(NCsNRsNL:DELTAs TIHEsHITsOBSTHN, ICT 1 JRISQL,
$HC2yNR2s PRRTSNSTEFSs ISTEF DOF TN
DIKENSIOK SF1(16s0%:12)2TJ016505,12)yT1{16200512)sB(1¢:137,06(18s1
$3)sR(16105512) o 1L (165059 12) s TTCIS ), SICI0) P HHILIS), GBELT)SRR(ID) RO
$(20) s TAR(2,20) s QY1) DZLLE) » RS (15T s THINE (165 127 s LAYER(12),Q0(1E



o
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o

C

$105112)

COMKON H(16505512)7H0(16505,12)9K2(44,45) 1 HO2(44145)502(445455 (1
$6105112)9TI(16505512)1TJ(16105+12)sR(16205:12),SF1(16505512),T12(4
$4145)sTJ2(44,45) 1R2(44, 45) s SF12(44,45) » THCK (44,45) s ELEV(14,05,12)

COMMON /PARAN/FOT(44145),BOT(44+45) ' PERK(44145,2) y THINE(1650512),
$1Z(15)

INTEGER OUT

LOGICAL ORSINK,AKRSsFRNTsDOFD

DATA LAYER/IOH  RESIST»10H  SUECROP,10H 95 METERS:10H140 HMETERS
$+10H163 HETERSs10H183 METERS,10H207 METERSs10H230 HETERS)10H263 HE
$TERSs 10H295 KETERSs 10K322 METERSs10H350 KETERS/

DATA TT/15%300./

DATA S1/15%1.,74/

DATA QQ/15%0.0/

DATA HH/15%0.0/

DATA RR/158300./

DATA (DZ(K)+K=1,13)/0,0+3.281,161,695:147,645,4%73,8225,2£106.,63

DATA (DZ(K)+K=1,13)/0,051,000+161,695s147,645,4%73,0225:22106.63
$52¥90,2275:0,0/

14
25
e
25

DEFINE THE CATEGORY FRINTOUT FOR 30t MODEL

DATA (TAR(IsI)9T=1514)/00310550010,520,5304540,9504560,970,580,,90
5.:100.1110./

DATA (TAB(2y1)sI=1513)/1H<s 1HAy IHEs 1R15 1H25 1H3, 1H4y 1Ky 1HS) 1H7 ) 1HS
$31H991H0/

DATA NTARS/13/

FRINTE, *2x¥22eEx23ENTERING 3D HODELr¥r¥tixirt®

FRINT%s" DO 3D FINITE DIFFERENCE COMPUTATIONS = *3DCFI

DEFINE INPUT ANDt OUTPUT DEVICE NUMEERS

IH=13
0UT=14

READ FrRANETERS AND LEFAULT VALUE CARDS
ERROR=3.

FILL ARRAYS WITH DEFAULT VALUES

D0 20 K=1sNL

DD 20 I=1,NC

D0 20 J=1HAR

@Iy JsK)=RR(K)

PERFORM REQUIRED' INFUT/DUTFUT FOR 3D SIMULATION
Loor

IF(RIT.6T.1) 60 70 9%9

READ GOLDER POT VALUES



c
C
C
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[en BN er BN wr B o B ov B op ]

DO 995 J=1,NR2
READ(21s%) JPOT
995 READ(2152) (FOT(I,J)s1=1,NC2)

READ DAP ROTTOK ELEVATIONS

[0 994 J=1sNR2
READ(22,3) JROT
996 KEAD(229%) (ROT(I,J)sI=1sNC2)

READ TAP SATURATED THICKNESSES SINCE THEY
ARE REQUIRED FOR 31 SIMULATION

DD 997 J=1sNR2
READ(23+1) JTHICK
997 READ(235%) (THCK(I;J),I=1yNC2) g

SET TO HIGH TO COMFUTE NINE SCHED, ORIGIN FOR SINULATION
T0=1,E99
READ NODE CARDS

REWIND IN
REWIND 16
99 READCIN )Ty oKy TICT s oK) s TILT 5 JoK) yRUT s Dy K) s SF (T s JsK)

IF(EDF(IN) \NEV0.0) GO TO 888
GO TO 9% '

888 DO 666 K=1sHL
DO 666 I=1,NC
DO 666 J=1)KR

666 THINE(IyJsK)=1.E99
KCNTRL=2
CHTRL=1,0
FRINTXs* INFUT THE CONTROL LAYERsAMOUNT OF CONTROL®
READS s KCNTRLsCNTRL -
IFCEOF(5).KE.0,0) CONTINUE
D0 667 I=1yNC
D0 667 J=1;NR

667 R(IsJsKCNTRL)=R(1yJsKCHNTRL)XCNTRL

777 RERD(1651) 1+ JsKs TEINE(Iv 1K)
IF(EOF(16),NEV0.,0) GO TO 222

IETERKINE SIHULATION TIME ORIGIN FROH KINE PLAN

CONVERT 70 KONTHS

THIKE(Iy JyK)=TKINE(I) JyK)230,0
TO=AKIRL(TOs THINE(TsJeK))
GO0 10 777 :



C
C

222 CONTINUE
ECHO HINE PLAN

PRINTE,* TIHE ORIGIN OF MINEPLAN = *sT0
FRINTS,*® *
PRINTS, "tXx&23XtItECHO OF KINE PLANREERSXRRRX%*
D0 9701 K=1,NL
D0 9701 I=1:XC
DO §701 J=1/NR
IF(THINE(IsJsK) 6T, 1,ES0) GO TO 9701
PRINT®y" I = *4I* =Yyt K= "Ks* TIME CONPLETED{(DAYS) = *
$s THIRE(Is JHK)-T0s* ¥'+LAYER(K)s'%*
THINE(TsJsK)=THINE(Ts JsK)-TO

9701 CONTINUE

(e B or B or BN ov B o BN or I oo I ov }

Lor B or IR or B oo ]

(e I ov B oo |

PRINTE, "SXIXXKEXXTEND OF NINE PLANKREXR®Rgiy®
FRINTS,® *

ZERD THE VERTICAL TRANSKISSIVITY AT THE SURCROF
LEVEL IF CDARSE DRIFT SATURATED THICKNESS IS
ZERQ OR GOLDER POT IS APFROX., EQUAL TO SURCROF
ELEV,

DD 263 I=1,NC
DO 263 J=1sNR
IF (THCKAI+ICTs J+JR3)WLE VOO, ORARSCTRCK(IHICT s J+JR3))LEL O 17R(T )
5’2)=000
IF(POT(I+IC3s J+JR3)-BOT(I4ICIsJ+IRI) (LT O, 11IR(T2)=0,0
263 CONTINUE

COXFUTE SURLEVEL ELEVATIONS EACH SIMULATION
TIHE STEP

CALL COMELV(NCsNRsHLs I35 JR3INIT)
# BUTPUT ISOPACH THICKNESS ANI! POT-ROT

PRINTS83s (1:1=1,KC)
563 FORMAT(///s" ISOPACK THICKNESS ')/,6X:1613)
D0 383 J=1sNR
363 PRINT463sJs (INT(THCK(I+IC3»J+JR3))sI=14HC)
463 FORMAT(IS," 1%41613)
FRINT763y (151=1,NC)
763 FORMAT(///y* GOLLER FOT - DAP BOT'y/:6Xs1613)
[0 643 J=1shR
663 PRINTA63:Js (INT(FOT(I+IC3s J4JRI)-BOTHIICIJ4URI)) s 1=1N
$C)
PRINTE63s (I+1=1sNC)
863 FORMAT(///s* I RESISTIVE LAYER R ARRAY'y/y6%1417)
[0 773 J=14KR
773 FRIKT291: Jy (INT(R(Is 1 23) 9 I=1HND)
291 FORMAT(IS,* ' 1417)

J
i
O
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999 CONTINUE
OUTFUT EFFECTIVE MINE NODES

DO 444 K=2sNL
DO 444 I=1,NC
[0 444 J=1,KR
444 TF(TIKE.GT.THINE(IsJsK))PRINTEs® HINE NODE (*sIs*s*yJy*y*sKs*) EFF
$ECTIVE'
IF(.NOT.DDFD) GO TO 5353

CALL SIKK DEFINITION ROUTINE FOR CALIRRATION
IF(ORSIRK) CALL SINK(NCsNR:sNLyNIT)
START 30 SIMULATION

ITER=0
HAXIT=050
EOLD=1E99
G0 70 S3
52 EOLI=E
33 E=0.0
ITER=ITER$1

STACKy COLUMNs AND' ROW CALCULATIONS

DO 160 K=2sHL

D0 160 I=1sNC
DO 140 J=1,kR

CALL SETPAR(I»JsKyHLy IC3y JRZsRESRESRIJKs SFATJK TIIHLIK, TITK
$sRIJKP1s TINE)

CALL CONVRG(IsJsKsNLyIC3sJR3sRRyRESRIJKySFIIJKy TIIHIJK TITK
$1RIJKP1, TIHE)

CALL CONECT(IsJsKysIC3sJRISRRsRESRIJKsSFIIIK)

CALCULATE B AND' G ARRAYS

DD=HO(I» JsK)XSFITIK/TELTA-Q(I s JsK)4RE
BR=SF{IJK/DELTA+RIJKIRR
A6=0.0
CC=0.,0
IF(K-KL,EQ.0) GO TO 55
BE=FB{RIJKF1
ID=DI4RIJKPILH(I, JyK$1)

59 IF(J-1) 60470440

60 A&=-THIsJ-14K)
BE=RBTJ(IsJ-141)

70 IF(J-NR) 80,90,50

80 CC=-THIsJsK)
BE=REtTJ(1s )

§¢ IF(I-1) 100,110,100



C
C
C

Lo I or ]

o

100 BR=EB+TITKIJK
ID=DDiH{I-15 Ly RIETIINIOK

110 IF(I-NC)Y 120,130,120

120 BB=EB4TIIJK

DD=DDHH(I+1,J,K)¢TIIIK
130 IF(J,GT,1IN=RR-AALER(J-1,K)
IF(JJEQVL) B=RP
R(J1K)=CC/W
IF(J,6T41)6(JsK) =(DD-AAXG{-1,K) ) /H
140 IF(J.EQV 1) G(J#K)=DIVH

RE-ESTIKATE KEALS

E=E+ABS(K(I,NR+K)-GIHRK))
H(IsKRsK)=6(KR,K)
N=NR-1

130 KA=6(HK)-R(NyK) $H(IsN+14K)
E=E+ABS(HA-H(IsNsK))
H{IsKsK)=HA
N=k-1
IF(N) 160,160:150

160 CORTIRNUE

STACK AND ROW CALCULATIONS
10 271 K=2:HL

D0 271 J=14KR
D0 250 I=1sKC

- CALL SETFAR(IsJyKyNLyIC3s SR3sREsRESRIJKs SFITIKs TIINIJKS TITOK

$1RIJKPLI TIHE)

CALL CONVRG(IvJsKyNLsIC3s JRZSRRIRERIJK,SFITIK TIINIIK, TITIR

$1RIJKP1, TINE)
CALL CORECT(I»JsKyIC3s JRIsRRsRESRIJKsSF1IIK)

CALCULATE B ARD' G ARRAYS

DD=HO(Is JyK)SFITUR/DELTA-Q(Ts JyK)4RE
BB=SF1IJK/DELTA+RIJKERR
A4=0,0
CC=0.0
IF(K-HL.EQ.0,0) 60 TO 145
BR=BE+RIJKP1
DD=DIRIJKPIEH(Is JyK$1)

165 IF(J-1) 170+180,170

170 BB=BB+TJ(IsJ-1:+K)
DE=DMMH(Is J-1,K08TI(Ty J-14K)

180 IF(J-KR) 1904200190

190 DR=DD+R(Is 1K) ETI(Is JsK)
BE=RE<TJ(Is JsK)

200 IF(I-1) 210,220,210

210 BR=EB4TIIK1JN
RA=-TIIKIIK

ae

-11



C
C
C
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(ge)

220
230

240

250

260

IF(I-NC) 23012404230

ER=ER+TIIJK

CC=-TITUK
IF(1.6T,1)B=RE-AALR(I-1,K)
TF(I.EQ.1) N=KR

R(I,K)=CC/N :

IF(LLGT  DG(I,K)=(DI-AA%G(I-1,K) ) /W
IF(IVE@.1) GCIsK)=DD/K

RE-ESTINATE HEALS

E=E+ARS(H(NCy JyK}-G(HCsK))
H(KCy JsK)=6(NCsK)

N=NC-1 _
RA=6(HsK)-R{NK) ¥H{N$1y JyK)
E=E+ARS(R(Ns JsK)-HAR)
H{NsJ:K)=HA

N=k-1

IF(N) 27052705260

270 CONTINUE

m

CONTINUE
OUTPUT ITERATIVE INFORNATION FOR INTERACTIVE USER

IFCCITER/S)¥5,EQ.ITER. DR, ITER.EQ, XAXIT,OR.E,LE,ERROR.OR. ITER,EQ. 1)
$FRINTE," ITER = *,ITERs' ERROR = *sEs* NORM ERROR = *sE/FLOAT(NCN
$R)

IFC(EOLD-E)/E\LT,-0,10) FRINTZ:* WARNING: INSTABRILITY IN CONVERGE
$NCE s ITER-1sEOLDy ITERSE

REQUIRE A HINIHUH OF S ITERATIONS PER SINULATION
TIME STEP

IF((EOLD-E)/E.GE.-0,10) GO TO 6423
ANS=, TRUE.

- PRINTE, "CONTINUE *+ANSs

6623

333

READEsANS |
IF (EOF (5)\HE,0,0) CONTINUE
IF(ANS) 60 TO 52

CONTINUE

IF(ITERLT,5)60 TO 52

TEST FOR CONVERGENCE

IF(ITER.EQWHAXIT) ©
IF(E.GT.ERROR) GO T
GO 10 334

CONTIKUE
ANS=,TRUE, -
FRINT®s' INCREASE MAX NO, OF ITERATIONS TO *sHAXIT43s* *sANS.
READT Y AKRS

IF(EBF(3)\RE,0.0) CONTINUE

D 70 333
0 52



IF(ITER,GE.075) GO TQ 334
IF (ANS) HAXIT=MAXIT4S
IF (ANS) GO TO S2

PRINT SUHHARY RESULTS FOR THIS SIHULATION
TIKE TO GEHERAL OUTPUT FILE

[or BN or IR 0 2N o ]

334 WRITE(QUTs300)TIHESESITER
300 FORKAT(*1®y'TINE =",F8,2y'DAYS'///* ERROR ='»E20,75" FEET'/* NUMKE
$R OF ITERATIONS =*+13)

DUKP DETAILED RESULTS FDR THIS SIHULATION
TIHE STEP TD D3 FILE FOR POST ANALYSISES

(e 2N or BN oo 2N ov )

DD 7734 K=1,NL

WRITE(11,456) TIKEsK
456 FORMAT(* TIKE = 'sF20,3s*  LAYER = *,110)
7734 WRITE(1154355) (Js (H(TsJsK) 5 1=15HC)» J=1sHR)
435 FORHAT(S(" ROW = *31105/510FB,25/16F8.2://))

OUTPUT PLAK VIEW CATEGORY PRINT-OUT FOR EACH
LAYER FOR THE INTERACTIVE USER

Lo I o B o B oo |

PRRT=,TRUE,
PRINT®s' 2D DRAWDOWN MAPS *sPRNT
READE s PRNT
IF(EDF(5)/NE.0.0) CONTINUE
IF(ISTEP,EQNSTEPS) PRNT=,TRUE,
IFC,NOT.PRNT) GO TO 33457
DO 33456 K=1sKL
PRINTS,®
PRINT®:® LEVEL = ",LAYER(K)s*(*sKs*)"
DO 44567 J=1sKR
DO 22833 I=1sNC
C DD 33228 NT=1,HTARS
£3228 IF(-H(IsJsK)\GE.TAR(TSNT) WANDL-H(Is JsK) LT, TARCIINT41)) ROW(I)=TAR
C  $(2:,8D)
C IF(=H(Is JyK) +GE . TAR(1INTAESH1)) ROM(I)=1H>
ROW(I)=-H(IsJsK)
22833 CONTINUE
44567 PRINT66E32s (INT(RDW(I)+0.5)s1=1:KC)
66832 FORKAT(20I4)
33456 CONTINUE
33437 CONTIRUE
c .
C DUKP AN IRTEGRATED CROSS-SECTION CATEGORY PRINTOUT
c
5353 PRNT=.TRUE,
PRINTXy' INTEGRATED CROSS-SECTION DRAWDOUN MA&F *sPRNT,
WRITE(11s%)" INTEGRATED CROSS-SECTION LRAWIOHN HAP
READXSPRNT
IF(EDF(5) NE,0,0) CONTINUE



IF(ISTEP,EQ,NSTEFS) FRNT=,TRUE,
IFC.NOT.PRNT) GO TD 66457
IF(PRNT) PRINT 778325(1,1=1sNC)
WRITE(11,77832) (I+1=1/NC)

77832 FORMAT(6X2014)

P

c

DO 66456 K=1sNL
DO 22866 I=1,HC
ROW(I)=0.0
T0TJ=0.0

DO 66567 J=1,KR

CHECK FOR A NON-ZERD PRINARY DIRECTION TRANSHISSIVITY TENSOR

IF(J.EQ.1) GO TO 748 _
TIFCTICI o KMTT(HAYO(I-19 1) s JoK) 4TI s JyKI4TIC I HAXO( I-15 1) s K
$R(Is HKIHR(Is JyKINOCKH1sNL) ) ) /640, LEV10,0) GO TO 64547
748 TOTJ=TOTJ+1.0
ROW(I)=ROW(I)-H(IsJsK)

66567 CONTINUE

IF(T0TJ+6T+0,0IROW(I)=ROW(I)/TOTI

22866 CONTINUE

IF(FRNT) PRINT88832sKs (INT(ROW(I)+0.5)s1=1,KC)
WRITE(11,88832)Ky (INT(ROH(I)+0.9)sI=1,NC)

8BE32 FORKAT(ISy" 1 *42014)
66456 CONTINUE
66457 CONTIRUE

C

c
c
C

DUTPUT BHETHER WATER TABLE OR ARTESIAN CONIITIONS
EXIST AT RESISTIVE LAYER

PRINT%y" *

PRIRTXs* STORAGE STATE AROVE RESISTIVE LAYER®

PRINTX,® A-ARTESIAN W-WATER TARLE O-ZERO THICKNESS °

PRINTL,® D-DRY NODE'

DO 55567 J=1,KR

DO 33833 I=1,NC

IF(H(IyJs 1)4POT(I41C35 JFJR3)-BOTCI+IC3s J+JIRI) GE THCK(141C3s J+IRI)
$) ROW(I)=1HA

IF(H(Ty Js 1)4FOTCI4IC3y JHJRTI-ROT(I+IC3s JHIRT) (LT THCK(I$ICT s I+ IRT)
$) ROW(I)=1HW

IF(H(1yJs 1)4POTC(IFIC3, JHJRI)-BOT(I141C3y J4JRT)LLT.0.11) ROW(I)=1HD
IF(THCK(I4IC3s J1JR3).LTL0,11) ROW(I)=1HO

33833 CONTINUE
53567 PRINTS5BI2s (ROW(I):1=1,NC)

55832 FORHAT(66A4)

o

IF(NIT,EQ.1) GO TO 193
PRINT2625(I51=15KC)

262 FORMAT(///+* 2D' STORAGE AROVE RESIST  '1/»6X31617)
DO 163 J=1sHR

163 PRIKT291sJy (INT(SF12(141C3y J4R3) )5 I=15N0)

193 CONTINUE



o PERFORH 3-D WATER BALANCE

OHNAX=-1,E25
KaKX=-9999
DO 970 K=2;NL
av(K)=0.0
Qs(K)=0.9
DO 969 I=1,NC
D0 948 J=1skR
CALL SETPAR(IsJsKsNLsIC3sJRIsRBIRESRIJKSFLIIK TIINS JKy TIT K
$1RIJKP1: TINE)
CALL CONVRGAIsJyKsNLyIC3y ORI sRRIREsRIJKSFITIK TITHIJK, TITIK
$sRIJKPL, TIHE)
CALL CONECT(IsJsKsIC35JRIsREIRESRIJKSSFIIIK)
IF(K.GT.2) 60 TO 4482
IFCH(TIsJs2) WLTVELEW(IJ52)) GO TO 81
6682 RE=RE-RIJKEH(IsJsK)
81 BV(K)=QV(K)+RE
IF(QV(K) .GT.QKNAX) KaNX=K
QKKAX=ANAX1(QU(K) s @HHAX)
BS(K)=RS(K)-(H(IyJsK)~-HD(Is JsK))XSFI1IK/DELTA
C IF(K.EQ.2,AND, \HOT.DOFD)
C  $PRINT&'RE'SREs 'RIUK'sRIJKy "H*sH(Iy 1sK),y
C  $'HK-1)"sH(Is JsK=1)114J
QI{(IsJsK)=RE
968 CONTINUE
949 CONTIRUE
970 CONTINUE
C
C DUXF MAX MINE IKFLOW TO PLOT FILE
o
IF(ISTEP KE.NSTEPS)WRITE(967438) BNMAX
438 FORKAT(F23.1,* ")
IF(ISTEP.EQ.NSTEFS)HRITE(96:429) QNHAY
419 FORMAT(F25,1)
PRINTt,* THE LAYER @ WHICH MAX FLOW OCCURS = *,KQXX
av(1)=Qv(2)

DUKP ®ATER BA_ANCE RESULTS FOR INTERACTIVE
USER REFERENCE

Lor I o B oo B oo ]

PRINT 6341, (KsQY(K)sK=1sNL)

6341 FORKAT(
IVIVETIE32228232933828438228¢2383508222832838¢¢4¢3433¢434082¢2222 3oL
2 /y'txxtst VERTICAL WATER BALANCE FOR 3D CREBODY HODEL t=ztxk',
KEVARRS 232032233030 8088888¢028238830200028¢058333203933842 820N
4 /»'tMODEL LAYERS: FLO® INTOGFD 1
FEEVERR 222300209 82¢203¢58830928020500000202083305823¢25230834N
8120/ "¢ 'y 15" t W10 £,
VARV ARR $323¢830828932¢43¢8408000028¢8089230208¢23323892¢22832038224))

05(1)=0.0
PRINT 63425 (KsQS(K)sK=1,NL)



Lo 2 o B ww B oo ]

c
C
C

C
C

6342 FORMAT(

VPV RIR222322222228324083¢89333880323338323233283424¢782¢78Teecedl

2 /y'txxet STORAGE WATER BALANCE FOR 3D ORERODY HOLEL ffkk'y

RENPARR 2220232233202223380728330880888022840488280308233330330LN

4 /'tHODEL LAYERY FLOW FROK (GPD) &'

SREVARR $$6¢922289403¢2833332222082384003234883232¢8345¢804¢33¢¢ LM
612¢/+'2 915" X '1F10.1 ° ')
VARRVERS 620 0ee2808800030¢30288008208843¢¢320283220002¢3n0ss4440)]
PRIKT 1;° 3D BATER BALANCE IS WITHIN *s100.%(QV(5)-QU!6)4+05(5)-792
$000,)/7920004s* X °

OUTFUT VERTICAL @ BISTR. FOR ALL LAYERS
T0 DETAILED OUTPUT FILE D3 FOR POST AHALYSIS

FRINT9435(I51=1,KC)

963 FORKAT(///y* 3D RESISTIVE LAYER VERT. Q's/+6)%s1617)

D0 973 J=1sMR

973 PRINT291sJs (INT(QD(I5Js2))sI=1sNC)

D0 909 KK=1sNL
IF(KK.ER.1)K=2

709 WRITE(11,908) KK ((@D(IsJyK)sI=1sNC):J=1,NR)
908 FORMAT(® K = 'yI105/45(16E9.3:/))

IDENTIFY HEAD RELOK ELEV, NODES

D0 8B72 K=1,HL
D0 8872 J=1sHR
DO 8872 I=14KC
ELEV(1)=-THCK(ICT41, JRIES)
ELEV(2)=ELEV(1)

8872 IF(R(IyJsK) JLT.ELEV(IsJsK) \AND.K,ED,2)

o

[qn 2 oo I o B oo |

$PRINTEs* 3D HEAD RELOW ELEV., AT NODE °*
$311JsKy
SELEV(Is JsK) s * K="yH(Iy JsK)

RETURN TO KAIN FEOGRAM

RETURN

END

SURROUTINE CONVRG(I»JsKsNLyIC3s JR3sRRsRESRIJKySF1TJKs TIINI Ky TITIK
$sKIJKPL, TINE)

COKHON H(16505512)1H0(16905512) 9 H2(44545) sHD2(44,45),02(44545),0(¢
$6103012)0TI(16505:12) s TJ(16505512) sR(14+05512)55F1(16505,12),TI2(4
$4545)1TJ2(44,45) sR2(44945) 9 SF12(44545) s THCK(44445) sELEV(14,05512)

COMMON /PARAK/FOT(44y45) 1BOT(44545) ) FERK(4494512) 1 THINE(16505,12)

$DZ(15)

ADJUST TI'S AND R‘S 7D REFLECT CONVERGING FLOW
INTO A HINE NODE

IFCTHINE(I, JsK) 6T, 1.ES0) GO 70 4004
IF(TIHE,LE,THIRE(Is JsK)) GO 70 6004



FCTR=ALOG10(SORT(228,1¥DZ(K))/4,81/2,38732/3,281)
RIJK=RIJK/(1,466%FCTR$1,)

IF(K.LT.RL)
$FCTR= ALDGIO(SORT(328,13DZ(K+1))/4.81/2,38732/3,281)

IF(K.LT\NL) RIJKPI=RIUKP1/(1.466%FCTR1,)

FCTR= ALOGIO(SORT(328,1¥(DZ(K)+DZ(K+1))/2,)/4.81/2,38732/3,281)
IF(IL.GT 1) TIINLIK=TIINIJK/ (1, 466¥FCTRELL)

TITJK=TIIJK/(1,4663FCTREL,)

6004 CORTINUE

RETURN

END

SUBROUTINE SETPAR(IsJsKsNL,IC3s JRIsRBSRESRIJKsSFITJKs TIIHIK, TITIK
$+RIJKP1, TIHE)

COMMON H(16:05512)9H0O(16505:12)sH2(44545) sH02(44,45),02(44,545),0(1
$6505112) s TI(16505512)sTI(18505512) sR(16505512)sSF1(16505,12)5T12(4
$4145) 9 TJ2(44:45)sR2(44545) s SF12(44,45) s THCK(44545) s ELEV(16405,12)

COMMON /PARAN/POT(44745) s BOT(44,45)PERH(44,45:2) s THINE(16505112)
$DZ(15)

SET APPROPRIATE PARANETERS

(e M or)

IF(I,6T,1) TIINIJK=TI(I-1,JsK)
TITJK=TI(I:JsK)

RIJK=R(I:HK)

IF(RAT HLRIJKPE=R(Is JyK41)

CHECK FOR DRY NODES AT THE SUKCROP
AND ZERD R ARRAY IF IRY

(o BN o 2N or BN ov ]

IF(K.NE,2) 60 70 &

IFCH(I Js D 4FOT(I4IC3y JHIR3)-BOT(I4IC3s JHIRI) VLT 0, 11) RIIK=0.0
SF1IJK=SF1(IsJsK)

gee

ELEV(1)=-THCK(IC3+I, JRIt))

ELEV(2)=ELEV(1)

ELEV(IsJy1)=ROT{Is J)-(POT (15 J)+H2(1s )

—

SET HEAD TO ELEVATION IF AN EFFECTIVE MINE
NODE EXISTS AND THE KEAD IS AROVE THIS ELEVATION

(o 2 o I o I e B o0 B v B w0 N oo |

IF(TIKE,GT THIKE(Is JyK) JANILH(Ts JoK) 6T ELEV(T s JsK))
$SF11JK=1,E15

TF(TIKE,GT THINEC(Is JsK) JAND WK (T s JoK) W OT ELEV(Ts JsK))
$H(TsJsK)=K0( Ty JyK)=ELEV(T 5 JsK)

RESET THE STORAGE FACTOR WHEN W.T. CONDITIONS SCCUR
IR 7A1S SOURCE COWFIGURATION RO ADJUSTHENT IS FERFORKED

Lor 2N or 2 oo BN o ]

IF(K(Is JoK) LT ELEV(T, JsK-1))SFITJR=SF1IJRLL,E01

[on]

SET LAYER ONE STORAGEZ HIGH TO HAINTAIN
c OVERBURDEN AQUIFER HEADS

o

P-17
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(or B or B or B o ]

RETURN

END

SUBROUTINE CONECT(I»JsKyIC3y JR3sRRyREsRIJKySFLIIK)

COHKHON H(16705112)rﬁ0(16305:12)1H2(44:45)7H02(44145)102(44)45)10(1
$6705712)yTI(ié!OS!12):TJ(16105,12)lR(16705112)aSF1(16)05!12)1T12(4
54:45)1TJ2(44145):R2(44145)sSF12(44145)sTHCK(44r45);ELEU(16705712)

COXMON /FARAK/POT(44145);BQT(44145)!PERH(44:4572)vTHINE(lérOS!lQ)’
$DZ(15)

RE=0.0

HAKE STORAGE NEGLIGIRLE WHEN HEAD DROPS
BELOW ELEVATION

IF(HCI oK) LTV ELEVIK) ) SF1I1JK=1,E-21
ADJUST FOR HEADS FALLING RELOW ELEVATION
IF(K«6T.2) GO TD 6682

USE INDUCED INFILTRATION THEORY FROM RULL, S5 T0
REPRESENT MINE INFLOW BOUNDARY CONDTION AT SURCROP

IF(H(I,Js2),LT.ELEV{1s Jy2)) GO TO 81

6682 RE=H(IsJsK-1)IRIJK

RR=1,0
GO TO 82

C 81 RE=RTJKXAMAXI(H(IsJsK-1)-ELEV(IsJsK)sELEV(Is JsK-13-ELEV(Iy JsK))

OO0 0o

81 RE=RIJKX(H(IsJy1)4POT(I4IC3sJ4JR3)=(ROT(I+IC3,J4+IRT)))

IF (RE\LT.0.0) PRINTEs" ERRORS RE < 0 AT 31, 0sK
RB=0.0 :

B2 RETURN

END

SUKROUTINE COMELV(NCsNRyNLsIC3sJR3NIT)

COHKON H(16105512)sHO(16105512) yH2(44545) 1KD2(44145),02( 44, 45) 001
$6105:12)1TI(16y05y12)yTJ(16105112)1R(16y05y12):SF1(16905:12)1T12(4
$4,45)yTJ2(44145)yR2(44;45)ySF12(44y45)7THCK(44:45);ELEU(16:05:12)

COHHON /PARAH/PDT(44:45)yBOT(44:4S)yPERﬁ(44:4S’2)aThINE(16;051123:
$0Z2(13)

NOTE?
365 HETERS IS THE ELEVATION OF THE 140M(K=4)
LEVEL AS RECEIVED FROM RG HITE 9/22/82,..KLV

LOOP 7O PRODUCE ELEVATIONS
DO 1 I=14KC
DO 1 J=1sMR
ELEV(Ty Jy 1) =ROT(I41C3s J+JR3)-(POTLI+ICIy JHIRDI40.0)

LEVEL 2 ELEVATION ASSUXES A RESISTIVE LAYER



c THICKNESS OF 1 FOOT

c
ELEV(IyJs2)=(ROT(I4IC35J4JRI)-1,)-(POT(I4IC3s J4IRT)$0.0)
ELEV(IsJy3)=((345,445,)43,128-(FOT(141C3y J4JR3)$0,0))
ELEV(I»Js4)=(365,33,128-(POT(I+IC3s JEIRI)$0.0))

€

C SET REKAINING SURLEVELS ELEVATIONS

C eee

c SATTHCK=70.0

C ELEV(1)=-SATTHCK

C ELEV(2)=ELEW(I)

C

C COKFUTE ELEVATIONS OF REMAINING SUELEVELS

C

DO 6604 K=5sMNL
6604 ELEV(IyJsK)=ELEV(IsJoK-1)-DZ(K)
1 CONTINUE

DUHP THE ELEVATION ARRAY ON FIRST SIKULATION
Loop

Lx B or B or BN ov ]

G0 10 2
IF(NIT,G6T,1) 60 70 2
PRINT44
44 FORMAT(' ECHO OF ELEVATION ARRAY FOR LOOF 1*)
B0 55 K=1sHL
59 PRINT66sKy (CINT(ELEV(I»J3K)) ¢ I=14NC) 5 J=15MR)
66 FORMAT{/s* LEVEL = *+15,/»(1615))
2 RETURN
END
SUEROUTINE SINK(NCsNRsHLsNIT)

C THIS SUEROUTINE IS A DUKNY SUBR FOR MINEPLAN SIMULATION

FRINT®,* ERRORY THERE IS NO DISCHARGE FOR SIKULATION®

FRIKTEy® ALL 3D MODEL NODE SINK Q'S ARE 0.0°

RETURN

END :

(M $283288000828286$888488838¢22888489¢0¢28¢800042893829¢84 4
(O { TH0 -DIKENSIONAL FINITE DIFFERENCE FLOW KODEL ¥
(IR $08228808224802830000800¢888804¢33648308¢88¢8830¢08¢¢0244

SUBROUTINE PLASH(NCsNEyDELTAyTIKE)NIT)XSF125 ISTER«Q2TOT)FRNT
$NSTEFS)

COMMON H3(16505:12)9H03(16505512) sH(44545) s HO(44547),02(44,45),83(
$16905r12) 9 T13(16505512) 9 TI3(16505512)sRI(16,05+12) 1 SF13016505,12)
$TIC44545) s TI(44145) yR(44945) s SF1(4445) ) THOK (445 45) yELEV3( 14105512
$)

COXHON /FARAH/POT(44545)sR0OT{44145) s PERK(44545,2) s THINE(16105112)
$DZ(13)

DIKENSION SF1(44545)sT1(44:45) B(50)s0(50)sR(44y45) s DL(44,45)ROW(
$50) s TAR(2520) yRH(4445) sRD(44,45) ) DELX (44) ) DELY(4S) s TJ (44,457 s PERN
$(44y4552),0(44:43)



3

REAL INFET

INTEGER OUT

LOGICAL ANSsPRNT

DATA DELX/10%1000,5750,1458,4455372,5695,14%328,1,244,6485330,598,5
$00.5750.s1331000./

DATA DELY/7%1000,750,1684,146,598,19613%328,1,493,8775459,454,829
$.827,28%1000,,1000./

PRINT®, *XEL¥TLYRLIENTERING 2D HODELI¥tsxrxrix’

BEFINE INPUT AND OUTPUT URIT HUMHERS

IN=12

0UT=14

ERROR=5

IF(NIT.6T.1) GO 7O 19

R I  E E I ST I At A T I I R A AR i s IS 14T

[ar I oo B ov B o |

FP=258.6%1

S1=0.,06

HH=0.0

Q0=0.0
j32822084¢0243030¢8¢83333¢0¢0¢¢9¢R0223¢4¢8¢08830¢30494¢¢0¢20¢1
XX INDUCED INFILTRATION RATE PARAKETER IN GFD/FTX¥2 (RR)txx
8280420842020 0h00¢30802¢R300000080¢vs300es¢es0eR4edeR S
186202220029¢320290423289¢28300¢30304R0940¢43¢4840830¢¢34¢4 3

RRK=0,

PRINT¥s* INPUT THE INDUCER INFIL DRIVING HEAD *:RRH,

READX, RRH

IF(EDF(5)\NE,0,0) CONTINUE

RRD=-3.0

PRINTEs* INPUT THE INDUCED INFIL DEPTH LIKIT *sRRD,
READ®sRRD

IF(EOF(5),RE.0.0) CONTINUE

RR=0.01478/ABS(RRD)

FRINTE," INDUCED INFILTRATION RR = 'sRR

ROTT=-70.0

L s s s s s ettt eaessehrEeceosesesssssssssssssessssssssssssss

WRITE (OUT»1013) ERRORsNCsHRsPPsS1sHHsQ@sRRsRRHsRRI

1015 FORMAT (32K PARAKETERS AND DEFAULT VALUES://

1 2 INITIAL TINE STEP = +E9.3s7H DAYS /2%H TOTAL AL
2LOWAELE CONVERGENGE/14H TEST ERROR =:F1B.3,6H FEET/22H NUMEER O
3F COLUMNS = +I110/18H NUMBER OF ROKS =5114/19H TRANSKISSIVITY =
4E13.3:120  GAL/DAY/FT/19H STORAGE FACTOR = »E12.3s8H GAL/FT/I7H
5 INITIAL HEAD = sF15.3:6H FEET/14H DISCHARGE = (E1B.4s9H GAL/DA
6Y/20H RECHARGE FACTOR = sE12.4512H GAL/DAY/FT/30H STREAM SURFAC
7t ELEVATION  /31H OR LAND SURFACE ELEVATION = sFS.1,6H FEET/3

. B2 STREAMBED BOTTON ELEVATION  /23H OR ET ELEVATION LOWER LIKI

9T = +F7.1s64 FEET////)
FILL ARRAYS WITH DEFAULT VALUES

DO 10 I=1,KC
DO 10 J=1sMR

vl
|
o
o



(qp]

o

(op]

OO

FERK(IsJy1)=PP
PERN(IsJ12)=FF
SF1(1,J)=51
H(IsJ)=HH
HO(IsJ)=HH
BOT(1+J)=BOTT
R(IsJ)=RREDELX(IIRIELY(D)
RH(IyJ7=RRH
RD{I:J)=RRD
R(Is =00

10 CONTINUE

SET THE EXTERNAL DAF BCUNDARY CONDITIONS
CALL BOURD

TAKE CARE OF ANY DAP FARAMETER HETEROGENEITY

CALL HETERD(IELX,DELY)

SET CATEGORY FRINTOUT VARIARLES FOR 2D HODEL

NT=10

TAR(1y1)=1HO § TAR(2)1)=-1.0
TAR(1,2)=1K1 ¢ TAR(2:2)=-3.0
TAR(153)=1H2 ¢ TAR(2,3)=-10,
TAR(1:4)=1H3 § TAB(2,4)=-13,
TAR(1)5)=1H4 § TAR(2,5)=-20,
TAR(1:6)=1HT § TAR(2:6)=-25,
TAB(1:7)=1R6 § TAR(2,7)=-30,
TAR(1,8)=1K7 ¢ TRE(2,8)=-33.
TAR(1:9)=1HB § TAR(2:9)=-40.
TAR(1,10)=1H? ¢ TAR(2,10)=-30.
Do 7801 1T=1,10

7801 TAB(2,IT)=TAR(2,IT)/10,

C
C
C
C

1055 FORKAT (1H ////19K KODE CARD VALUESI//70H 1 J

C
C
C

OO OO0

READ AND RITE OUT NODE CARIS

WRITE (OUTs1053)

1 SF1 R ! R FH RIb

REWIND IN

$5.J) 1 XXXX
IF (EDF(IN).NE.0.0) GO 70 18
SF1{1yJ)=SF1 (1 J)IXSF12

$3yR(Is )P RHCT s ) $RD(I0 )
1060 FORKAT (21353510,3:F4,04£10,253F6.0)
60 10 15

ZER0 0-AFRAY TO SHUT-OFF INFILTRATION

Fl

{5 READ (IH:X)I:J:PERH(I:J;l):PERH(IyJ:2)’SF1(I:J)sHQ(IsJ):HiI;J);Q(I

RITE (DUTs1060) Ty JyFERK(T s Jo 1) FERK (10 39 2) s SFL(Ts J) yH(T1 15 B(Ts



C

18 DD 8805 I=1yNC
DO 8803 J=1sNR

BBOS (I, )=0.0

FORK PARTIAL TRANSHISSIVITIES FROM PERMEARILITIES
AND VARIABLE GRID DATA

[ 2 ow I op 2N ov ]

D0 510 I=1yNC
DO 500 J=1:NR
PERK(IsJy1)=PERM( T Jy 1) X2, $DELX(T)/(DELY () FDELY (RINOAJH1SHR)))
PERM(IyJy2)=PERH{(I»Jy2) %2 XDELY(J)/(DELX(I)$DELX(HINO(I41,HD)))

AIIJUST AQUIFER PARARETERS FOR VARIAELE GRID

SFI(IyJ)=SF1(I+J)%7,4C6%DELX(I)EDELY(J)13,281%3,261
R(IsJ)=R(IsJ)EDELY (D XDELX(1)%3,28113,281

500 CONTINUE

510 CONTINUE

C
C
C
C
C

c
C [IUKP PARAMETERS FOR FIRST SIHULATION LOOF
c
C CALL TRSET(NC)HR)
PRINTE, " *
C FRINTZs* TI DUMP *
C DO 4710 J=1+KR
C4710 FRINT4711yJs(TT(1+J)+I=1sKC)
C4711 FORMAT(I10s/+(10FB.0))
C PRINTXs® *
C PRINT®s* TJ DUKP *
C DO 3710 J=1:KR
£3710 PRINTA711, s (TI(IsJ)»I=15H0)
19 CONTINUE
C
C ECHO CATEGORY FRINTOUT DATA
C
WRITE (DUTs1025) ({TAR(I+J)sI=1,2)y0=15NT)
1025 FORKAT (27H CATEGGRY PRINTOUT LEGENDG//(2X:A2)26H IF HEADR IS GRE
1ATER THAN sFB.2))

C PLACE G2-ARRAY IN @ TO MAKE ORERCDY CORNECTION
N0 8806 I=1,KC

N0 8804. J=1,KR
8804 B(1yJ)=02(1+J)

C
C
C 20 SIHULATION START
C
20 CORTIRUE
IEL=DELTA
KC=1



kS

[ M or/

435
40
337

OO0 0O,

(g BN on BN ov |

O OO

OO0 O

DELTA=DEL
NLOOP=0
ITER=0

PREDICT HEADS FOR REXT TIME TNCREMENT

D0 40 I=1,KC

D0 40 J=1,KR"

D=K(Is J)-HO(I, )
HO(IsJ)=H(I+J)

F=1,0

IF(DL{I,J).EQ.0.G) GO TO 45
IF(ISTER.GT.2) F=I/DL{IsJ)
IF(F,6T.3) F=5.0
IF(F,LT40.0) 6=0.0
DL(I,J)=D

Iy =H(Is J)+DIF

CONTINUE

HAXIT=20

KXLOOP=3

D0 638 I=1sKC

DO 438 J=1sNR

CALL TRSET(IyJsNCyNFsRRyREHsRRDDELY. IELYsRH:RID
CALL SFSET(IsJsSF1iIJsXSF12,DELX,TELY)
SFi(1sJ)=SF11.J

E=0.0

ITER=ITERH1

COLUKN CALCULATIONS

ADJUST PARAMETERS FOR WATER TABLE CONIITIONS

CALL TRSET(HC:KR)
D0 115 II=14RC
1=11

ALTERKATE COLUNN DIRECTIGNS

IF (MOD(ISTEP+ITER,2),EQ.1) I=NC-I$1
DO 105 J=1:AR

CALL TRSET(I,J)

CALL TRSET(I,J-1)

CALL TRSET(I-1sJ)

CALL SFSET(1»JsSF110yXSF12;DELXSLELY)
SF11J=SFI(I )

INFILTRATION CONTROL
OR EVAPOTRANSPIRATION CONTROL

IF (H(Iy))LLT.RDEI 0y 60 T0 SO
RE=RH(Is D IR(T4 J)

P-23
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C
C
C

RB=1,0
GO 70 60

55 RE=(RH(IsJ)-RDM1sJ))ER(Is))
RB=0.0

CALCULATE R AND G ARRAYS

60 DD=HO(IsJ)¥SFIIJ/DELTA-Q(Is J)4RE
BR=SF1IJ/DELTA$R(IsJ)3RE
AA=0.0
€C=0.0
IF (J-1) 65170565

85 AAR=-TJ(I+J-1)
ER=BR$TJ(IsJ-1)

70 IF (J-NR) 75180575

75 CC=-TJ(I:J)

RE=FE+TJ(I+ D)

BO IF (I-1) 85,9085

85 BR=RB+TI(I-1:J)
RO=DD+H(I-1s NITI(I-1sJ)

90 IF (I-NC) 955100595

95 BB=BB+TI(IsJ)

DD=DDHH(I+1, DETIC(T, Ji

100 IF (J,6T.1) W=BR-AAXR(J-1)
IF (J.EG.1) W=RR
B(J)=CC/¥
IF (JJ6T.1) G{J)=(DD-ARRG(J-11)/¥

105 IF (J.EQ.1) G(J)=DD/W

RE-ESTIKATE HEADS

E=E+ABS(H(IsKR)-6{NR))
H(IsRR)=6(NR)
N=KR-1
110 HA=G(N)-R(NIKH(IsN+1)
E=E+ARS(HA-K(I,N))
H(IsN)=HA
K=K-1
IF (K) 115,115,110
115 CONTINUE

ROW CALCULATIONS

ADJUST PARARETERS FOR WATER TABLE CONDTIONS

CALL TRSET(NCsKR)

Do 738 I=1,RC .

D0 738 J=1,KR

CALL TRSET(I+J)

CALL SFSET(IsJrSF1IJsXSFI12yDELXSLELY)
738 SF1(I,J)=SF11J
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D0 180 JJ=1,MR
J=JJ

ALTERNATE RDX DIRECTIONS

IF (HOD(ISTEP+ITERs2).,EQ.1) J=NR-J1
D0 170 I=1sKC

CALL TRSET(I,J)

CALL TRSET(IsJ-1)

CALL TRSET(I-1:J)

CALL SFSET(I,JsSF11JyXSF12,DELX,DELY)
SF11J=SF1(I,J)

- ET BOTTOH ELEV, FOR INFIL
OR EVAPTRANSFIRATION CONTROL

IF (BRI, 00, LT.R(I+J)) GO TO 120
RE=RH(IsJItR(I, )
RB=1.0
60 70 125
120 RE=(RH(IsJ)-RD(IsJ))XR(I4 )
RE=0.0
125 TD=HO(I:J)ESFIIJ/DELTA-R(Is J)4RE
BR=SF1IJ/DELTA+R(I+J)XRB
£4=0,0
CC=0.0
IF (J-1) 130,135,130
130 BR=RR+1J(I,J-1)
DD=DD4+H(Iy J-DITHIJ-1)
135 IF (J-HR) 140,145,140
140 DD=DD+H(IsJ31)¥THILD)
BB=BB+TJ(IsJ)
145 IF (I-1) 150,155,150
150 BB=BR4TI(I-1,))
AA=-TI(I-14J)
155 IF (I-NC) 16051655160
160 BR=BR+TI(IsJ)
CC=-T{I,))
163 IF (I.GT.1) W
IF (I.EQ.1) ¥
B(I)=CC/¥
IF (1,87.1) G(I)=(ID-AALG(I-1))/¥
170 IF (I.EQ.1) G(I}=DD/W

=BB-AATR(I-1)
=R

RE-ESTINATE HEADS RY GAUSS-SEIDEL ANI
COXPUTE CONVEKGENCE ERROR

E=E+AES(H(NCs J3-G(NC))
HINC1J)=G(NC)
N=NC-1

175 HA=G(M)-RIN)XK(N+1, )
E=E+ABS(H(Ny J)-KA)

P-25



[ 2 v B ov BN o |

C

Lo BN o BN ov B ov |

RNy J)=H#
N=R-1
IF (R) 18051805175

180 CONTINUE

2D SYSTEN WATER RALANCE CALCULATIONS
TO TEST FOR CONVERGEMCE

STORE=0.0

PUNPF=0.0

INFET=0.0

DO 185 I=1,KC

DD 183 J=1,AR

CALL SFSET(IsJySFI(I+J)sXS712)

SF1IJ=SFi(I+J)

STORE=STORE+SF11JX(HO(IsJ)-H(I+J))/DELTA

PUKP=PUKP1B(I+J)

IF (R(I»J),GT.RD(I»J)) INFET=INFET+R(Is JIR(RH(IsD-R(Is0))
IFC(RCI ) LE\RIMIs J) ) INFET=INFETHR(Is JOR(RH(I s J)-RD(1s 0))

185 CONTINUE

TOTIN=STORE+INFET

TOTOUT=PUXP

DIFF=0.0

IF(TOTOUT.GT.0,0,AND, TOTIN,6T,0,0)DIFF=AES(1,0-TQTOUT/TOTINI¥100,90
IF((ITER/5)35.EQ,ITER.OR, ITER  EQ,HAXIT,OR.E,LE,ERROR,OR. ITER.EQ.1)
$FRINTY,* ITER = *,ITER,* ERROR = ',E,* WRAL = *,DIFF,* %

IF (ITER.EQ.KAXIT) GO TO 194

IF (T0TOUT.EQ.0.0) GO TO 190

IF (DIFF.6T.2.,00) 6O TO 50

190 IF (E.GT.ERROR) GO 70 50

IF (ITER.LT.3) GO 7O 350
G0 T0 195

194 ANS=.TRUE,

FRINT¥s" INCREASE HAX NO OF ITERS 7O *sMAXIT45s® "3ANSy* %y
READ®,ANS

IF(EDF{S)KE,0,0) CONTIRUE

IF(ITER,GE.075) GO TO 195

IF(AKRS) HAXIT=HAXIT45

IF(ANS) G0 10 S0

FRINT RESULTS
PRINT OUT TIHE STEF DATA

195 CONTINUE

NLOOP=HLOOF+1

ANS=,FALSE,

IF(NLDOF.EQ.KXLOCF) GO TO 8403

PRINTXs" LOOP AGAIN TO CHANGE 20! PARAMETERS "44NSy" %
READL s ANS

IF(EQF(3).NE.0,0) CONTINUE

IF{ANS) ITER=0

IF(ARS) GO 70 537
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8403 CONTINUE
YEARS=TIKE/363
WRITE (DUT»1070) TIHE,YEARSsE»ITERsSTOREsINFET:FUKF,DIFF

1070 FORHAT ( /78 TIME=9E15.3+12H DAYS,
1 ORyE10.,3:7H YEARS./9H ERROR= sE13,5)7H FEET /30H THE NUHBER OF
2 ITERATIONS IS »I4///24H VATER BALANCE RESULTS://21H FLOW FROH S
ITORAGE =s£20,3)SH OGPIV2PH FLOW FROM INFILTRATION PLUS/32K FLOW
4FROM EVAPOTRANSPIRATION =sE9.3,5H GFLi/27H FLOW TO DISCHARGE URIT
58 =»E14,3,5H GFIV29H THE WATER BALANCE IS WITHIN:F12,3:3R Z2////
6/)

INCREASE TIME INCREMENT
FOR NEXT TIKE STEF

DELTA=DELTAZ1,2

FRIKT OUT CATEGORY
FRINTOUT HAP

WRITE (OUT,1075)
1075 FORMAT (20H CATEGORY PRINTOUT:/)

D0 210 J=1;AR

D0 205 I=14NC

DO 200 K=1,NT

IF (-H(IsJi17AB(2:K)) 2055205,200
200 CORTIMJE
205 ROW(I)=TAR(1,K)
210 WRITE (OUT»1080) Jy (ROW(KI K=14NC)
1080 FORMAT (1452Xy30A2)

OO0 0

c
C
c 2D WATER BALANCE TO HINE
C
@H0=050=0.0
@STORE=0.0
C
c FERFORK WATER RALANCES ON NORTH AND' SOUTH
c BOUNDARIES
C
DO B341 I=13,28
J=9
Inx=1

8344 IFCIDX.EQ.1) BRO=ONOHTI(Is D XCH(Iy)-H{Ts J41))
IF (1IX,EQ, 2)R50=0504 TJ( 15 Y K(HCT» JH1D=H(T J))
IF(1DX.E0,2) GO TO 8341
J 14
1nX=2
GO 70 B344

§341 CONTINUE

PERFORM 210 BATER BALANCES OH WEST ARDV EAST
KINE REGION EOUNDARIES

OO0
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OW=0£=0.0

D0 9341 J=10+14
1=12

IDX=1

9344 IFCIDXLEQ)1)QW=0WTICI) J)RCH(Is D) -H(I+1d))

IFCIDX.EQ.2)QE=QE4TI(Is ) (H(I+L s J)-H(T J))
IF(IDX,EQ.2) GO 7O 9341

1=28

1DX=2

GO TO 9344

9341 CONTINUE

[ID 7341 I=13,28

D0 7341 J=10:+14
CALL SFSET(I»JySF1IJsXSF12,IELX TELY)
SFIIJ=SF1(I+J)

7341 QSTORE=QSTORE+(HO(IsJ)-K(I,.0) )¥SF11J/DELTA

Ao B or Bl or B o B or B ov B ov B or B ov B or ]

C

12,5 IN/YR IS THE RECHARGE RATE
THIS HUST BE CHANGED HERE IN THE
THE SOURCE CODE

Ww
R=12,5%1500,%400,13,28113,28187,48/12, /345,

THE AROVE COMPUTATION OF INDUCED INFIL IS IMCORRECT
THIS SHOULD INCLUDE THE TOTAL INDUCEL INFIL FOR
THE HODEL AREA

OR=INFET

OR=0,0

D0 613 J=10,14

DO 613 I=13,28

IF (H(IsJ).6T.RD(IsJ)) BR=QRIR(I; J)XCRH(Is )-H(I,J))

613 IF(H(IsJ) LE,RIMIy J))QR=BR4R(1y J)X(RR(I, J)-RIM I, 1))

OMINE=QNO+0SO+QW+0E
WBL=Q2TOT-QR-QSTORE-ONINE

~TUHP NINE REGION WATER RALANCE RESULTS

FRINT333:QN0.Q50 BEsQW» QR RSTORE ) OXINE s WEL

333 FORHAT(///s

sl
‘I
sl
‘I
‘I
‘l
‘C
“
s.
sl
‘l
‘I

[S22330022320¢2282¢39800223830¢88238¢0¢730¢02380c e LIWR
YEXXON CRANDON KINE REGIONE,/,
* FLOWS FROK 2D MDDEL (GP D) £/
232222 22000008322233002280¢922333038 307 ¢nt20033T LN
INORTH FLOW ¥ SOUTH FLOW ¥ WEST FLOW % EAST FLOK %°y/,
2222290022220¢32330980088088383928000899332¢37 S LIWA
LEISS TR SIS VA TES SFTSS RIS ST SE N FAS LIV 2
[222229202220809288992099042¢8392383¢93283393 89237 ¢ QWA
¥LOCAL INFILXLDCAL STORE XIMPACT FLOWE HATER EAL %',/,
[2220223282000233008¢9998930200882200223334388334¢32 30 LI
LRI TIRS SEV SV RS SIS SR TAS ST SO IY PRD ARV
12002020022 228303 238390908030 500¢088038235035¢FRR R

PRINTXs* THIS REPRESENTS A X ERROR OF *,WEL¥100,/
$AKAXL(Q2T0T» 1E-50)

P-28



HE I -

c
C FERFORM SWANP CREEK ANI' HENLOCK CREEK INPACT FLOUS
c
CALL SWAHP(ISTEP,NSTEFS)
CALL HEMLCK(ISTERiNSTEPS)
c ,
c FRINT OUT KEAD VALUES AT THE
o EKD OF THE TIME INCREHENT
c

IPASS=(NC$9)/10
D0 215 K=1,IPASS
ISTART=(K-1)£1041
IEND=K$10
IF (IEND,GT.NC) IEND=NC
C IF (K.EQ.1) WRITE (OUT,1085)
C1085 FORHAT (1H ////42H HEAD VALUES AT THE END' OF THIS TIMESTEP:/)
C IF (K.GT.1) WRITE (QUT,1100)
C1100 FORKAT (1H s24HHEAD VALUES (CONTINUED)S)
o ®RITE (OUT+1090) ((I),I=ISTARTsIEND)
C1090 FORMAT(5Xs10(SX,12))
c D0 215 J=1,HR
C KRITE (OUT»1093) Js(H(I»J)sI=ISTART, IEKD)
C1095 FORMAT(2XsI13:10(F7.1))
215 CONTINUE
WRITE(1048813) TIKE
8813 FORMAT(*  TIME = *+F20.3)
D0 821 JJJ=1:KR
J=KR+1-4JJ
821 WRITE(10,8811) JJJy(H(IyJJJ)+I=14NC)
8811 FORHAT(" ROW = *1139/410F842s/110F8.21/110F8.21/110F8,24/14F8.2)

UNUSED SYSTEM WATER BALANCE

c

c

c

C D0 903 I=2,3

C DG <03 J=2040

C 903 B(Is)=TI(Ir DX (A (T ) -HUTH1y D)-R(I-11 J)-H(T) 4 1) -H(T5 1))
C  FRINTE," WATER RALANCE®

C DO 823 JJJ=2,40

C JNRH-JW

C 823 WRITECQUT:9911) JJJs (H(I,J)51=2,31)

C9911 FORMAT(* RON = *y13,/3BE15,5+/1BE15,51/1BE15,5/16E15,51//)
c

C  CHECK FOR THE DRY MODES

c

C [0 8872 I=1,KC

C DO 8872 J1sMR

€ IF(THCK(IsJ).LT.0 1)PRINTEs* ZERO THICKNESS IN 21 AT NODE *+1,J

C &THK(I)

CE872 IF (H(I, J)4POT(I,0) LT, BOT(1,J)40,11)

C $PRINTE* NODE *s1,J1* IS DRY IN 20 KOLEL'yH(I,J)+POT(I,J) vBOT(I,d)
C 10 128 JJJ=1:MR ‘

C JehRH-JU



C WRITE(6:1188) JJJy (THCR(TsJJJ)+I=15NC)
C URITE(6:1188) JJJoe (TI(T+JJd) s I=1sRC)
C 128 WRITE(651188) JJJs (TIHIsJJ)rI=14HC)
1188 FORMAT(* ROW = *+135/+10F8.0y/+10F8,0s/s10F8.0+/110FB.01/14FB.0)
C .
c RESET HEADS WHICH FALL BELOW ROT
C
DO 983 I=1,KC
DO 983 J=1,KR
983 IF(POT(IsJ)+K(I5J) LTV ROT(I5d)) H(IsJ)=ROT(Is J)-FOT(1s )

C
C DUKP 2D KODEL DRAWDOWNS IF USER
C S0 DESIRES
C
ANS=,TRUE,
PRINTEs" 21 DRAKLIOWN HAP ®sANS
READLsANS

IF(EOF(S5),HE.0,0) CONTINUE
IF(ISTEF.EQ.KSTEFS) ANS=,TRUE.
IF(,NDT,ANS) GO T0 848
PRINT 849:s(Is1=1,40)
849 FORMAT(SX140135/55Xs40(3H—-))
DO 863 J=11RR
863 PRINT 873sJs (INT(-H(15J)40.5)s1=1+40)
873 FORMAT(I4s*!%54013)
848 CONTINUE

RETURN TO HAIN FROGRAM

DUHF FARAHETERS FOR LAST SIMULATION LOOP

OO0,

IF(RIT.LT,NSTEFS) RETURN

PRINTY,* *

PRINTXs* PI DUNP *

DO 4710 J=1:NR

4710 PRINT4711sJy (FERK(IJ:2)1=14KRC)
4711 FORKAT(110+/,(10E11,3))

PRINTSy

PRINTXs* PJ DUHP *

DO 3710 J=1sKR

3710 PRINTA711,Jy (FERK(I+Js1)11=1,HC)

FRINTts" SF DUHF *

DO 2710 J=1:4R

2710 PRINT47115Jy (SF1(1+J)s1=1,KC)

RETURN

ERD

SURKOUTINE TRSET(II,JJyNCyNRsRRsRRKsRRIDELXsDELYRHyRIN)

COKKON HI(16,05512)sH0T(16505912) 1 H(44+45):H0(44443),0(44,45),03(1
$6905512) 9 TI3014505:12)9TJ3(16905112) sR3(14: 0591209 5F13(16505512),7
$1(44,45) 1 TJ(44,45) sR(44,45),2F1 (44,45} THCR{44,45),ELEVI(12)

COXHON /PARAK/FOT(44045) BOT (44:45) sFERK(44945,2)» THINE(16,05,12))



OO0 0000000

OO OO0 OO0 OO0

$DZULS)
DIKENSION SF1(44+45),TI1(44,45)sR(50)sB6(50)sR(44:45)yDL(44+45)ROM(
$50) s TAR(2520) 1RH(44,45) 1RD(44945) , DELY. (44) y DELY (4S) s TJ(44,445) :PERK
$(44,45,2)50(44,45)
1=11
J=JJ
IF(II.LE.O) I=1
IF(JJ.LEV0) J=t
IF(IT1,GT.KNC) I=NC
IF(JJLGTVNR) J=KR

WATER TAKLE TRANSMISSIVITY CONTROL ROUTIRE

D0 93 I=1,KC
D0 93 J=1sNR

CHECK FOR COHFLETE NOLE DE-WATERING
ARD ADJUST HEADRS ACCORDINGLY

IF(H(I D 4POTL(IH )\ LT BOT(I+ 1) 40,11) H(IsJ)=RKOT(I, J)-POTLI )40,
IF(I.EQ.NC) GD TO 4103

IF(H(I415 J)4POT (144, 0) LT, ROT(I415, 0040, 117 H(I+1:J)=ROT(I$1,)-POT
$(I4+1, 1040, 1

6103 IF(JLERWNR) 60 TO 6203

IFCH(T, JH4FOT(I, J41) LT, ROT(15 J41) 40, 11) R{I»J41)=E0T(1,J41)-POT
$ (194104041

6203 CONTIRUE

COKPUTE SATURATED THICKKESSES USED FOR
TI TRANSHISSIVITY COMFUTATIONS
CHECK FOR ZERO SATURATED' THICK,

TLIJ=H(Is J)4POT(Is J)-BOT(IsJ)

IF(TLIJ, 6T, THCR(T 4 J)) TLIJ=THCK (I, J)
IF(THCK(Is )W LT041) TLIJ=0.0

TLIPYJ=TLLJ

IF(I.EQ.NC) GO TO 4091

TLIF1J=K{I41y J)+POT(I+1sJ)-ROT(I41:J)
IF(TLIPLJ,GT, THCK(T41y J)ITLIFLJ=THCK (1414 J)
IF(THCK(I4L5 )W LT 0, 1 TLIPLU=0.0

4091 CONTINUE

[er BN or B or M oo}

[on BN or BN on BN ov |

IF(TLIJ/LT,0,0) TLIJ=0.1
IF(TLIP1J.LT.0.0) TLIPLJ=0,1

CALCULATE TI TRANSHISSIVITY FRCH SATURATED
TKICKNESSES PREVIGUSLY COHPUTED

TIC(1sJ)=PERK(IsJs2)XSRRT(TLIMATLIRLIY)
COKFUTE SATURATED THICKKESSES USED FOR

TJ TRANSHISSIVITY COXPUTATIONS
CHECK FOR ZERD SATURATED THICK.
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TLIJPL=TLIJ

IF(J.EQ.KR} GO TO 3091

TLIJPI=H(I» JH1)4POT(IsJ41)-ROT(Is J41)
IF(TLIJPL,6T . THCK(IsJ41) ) TLIJPI=THCK(Is i1)
IF(THCK(Is J41) \LT40. 1) TLISP1=0.0

3091 CONTINUE

(o B o0 I o BN op ]

OO0

(en]

IF(TLIJILTL0.0) TLIJ=0.1
IF(TLIJP1,LT,0,0) TLIJP1=0.1

CALCULATE TJ TRANSHISSIVITY FROM SATURATER
THICKNESSES PREVIQUSLY COHPUTER

THIs D) =PERK(Ts s D) ESRRT(TLISRTLIIPL)

93 CONTIRUE

SET THE INDUCED INFILTRATION VARIABLES

R{IsJ)=RREDELX(I)¥DELY(J)

RH(IyJ)=RRH
RIIsJ)=FRD

RETURN

END

SURROUTINE SFSET(IsJsSF11JyXSF12,IELXs DELY)

COFHKON H3(16505512)sK03(18505:12) sH(44545) sHO(44545)+02(44,45) £ Q3
$16505512)5T13(16505512) 4 TJ3(16,05512)sR3(16505512)ySF13(16903512)y
$TIC44945)1TI(44:45) 1 R(44145) s SF1{44145) s THCK(4445) /ELEV3(16503,12
$) .

COKHON /PARAK/POT(44,45)sR0T(44,45),PERN(44545:2) ) THIRE(16+05512)y
$IZ(13)

COKMHON /STOR2D/ SAsSWT

DIKENSION DELX(44)sDELY(43)

SA=SF1(IsJ)

SKT=SF1(1sJ)

.54=0,0001

SWT=0.15

IF(SF1{I+J),6T,1E15) SFI1J=SFI(IsJ)

IF(SF1(I+J) 6T 1E13) RETURN

SF11J=7,4C¥SHTEXSF123DELX(I)XDELY (D)

IF(POT(Is D4RCTs J)-30T(1+ 33 BETHCR(I»J)) SF11J=7,4BXSA¥XSF12
$TDELX(INIDELY ()

IF(THOK(I» J) W LEL 040) SFI(IyJ)=1E-20

SF1(IsJ)=SF11J

PROPORTION FOR CHANGE FROM ARTESIAN TO WATER TARLE

IF(HOCIs JY$FOT( s ) GE, THCK(Ts ) o ANDLR(T s JI4FOT(I 1) (LT THER(I S J))
$SF1TJ=( ((THCK(T s J)-(H{Ts JY4+POT(I5J)) ) XSUT+(RO(Ts JIHPOT (15 J)-THCR(I
$5 ) XSAY/(HOC(T D)-K{Ty D)) 87, 4BEDELXCI) RDELY ()

PROFORTION FOR CHANGE FROM WATER TAELE T0 ARTESIAN
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TF(HO(Ts )4POT(1sd) LT THCKC(I o ) JANTLH( T )4FOT (5 0) W GEL THCK(T I))
$SFITJ=(CCTHCK (T s )= C(HO(Ts D4POTCI, 0 ) XSUTHIH( T, J)4PQT (T J)-THCX (1
$»J)IESAY/(H(T2 D) -HO(IyJ) ) )87 4BEDELX (I JEDELY(J)

RETURN

END

SURROUTIKE ROUND -

CONMON H3(16505:12)sHO3(16505512)yH(44,45),H0(44,45),02(44,45),03(
$16505,12)9T13(16505:12) s TI3C16505,12) sRI(16:05912) #SF13(16505,12),
$TI1(44545)1TJI(44545)sR(44,45)sSF1(44945) ) THCK(44545) JELEV3(16505,12
$)

COXHON /PARAM/POT(44545)sR0OT(4445)PERK(4454552) s THINE(16505912)
$DZ(13)

1 READ(24,%) 1)

IF(EOF(24),NE.0.0) GO TD 2

SFI(IyJ)=1E20

GOTO 1

2 RETURN

END

SUBROUTINE HETERO(IIELX:DELY)

COMHON H3(16+05912)yH03(14505512)yH{44,45),HD(44:45),02(44,45) 03¢
$16905512) 9 TI3(16+05512)TJI(18505512) sRI(16105512) sSF13(16+105512),
$TI(44545)sTI(44:45) s R(44545)ySF1(44545) ) THCR(44,45) yELEV3 (16905512
$)

COHKON /PARAM/POT(44,45)sB0OT(44+45) sPERH(44:45:2) s THINE(16:05912)
$IZ(1D)

DINENSION DELX(44),DELY(43)

DEFINE THE RECHARGE HETEROGENEITY

REWIND 25
REWIRD 26

1 READ(25:2) I:JsRRRR
IF(EQOF(25).KE,0.0) 6D 7O 2
R(I»J)=RRRR¥DELX(I}LDELY(J)
G0 T0 1

2 CONTINUE

DEFINE THE FERKEARILITY HETEROGENEITY

3 READ(26+%) IyJsPFFF

IF(EOF (26) \NE,0.,0) GO TO 4

PERK(IsJy1)=FERN(IsJs2)=FFPP

GO 103

4 RETURN

END

SUEROUTINE SWAMP{ISTEF,NSTEFS)

COKRN K3(16905912) 9 HOT(14505,12) 1H(44545) sHO(44545) 1 02(44,545),03(
$16:05:012)9TI3C16005512) e TII(16905912) yRIC16409112)5SF13(14,05112)
$TI(44,45),TJ(44945),R(44,45) s SF1(44545), THOK (44545 +ELEVI(1650512
$)

CORKON /FARAK/FOT(44,45) BOT (445457 FERN(44,45,2) s THINE(16505:12),
$DZ(13)
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DIHENSION ISWP(44)sJSWF(48)

DATA NRNDS/44/

DATA ISkF/ )
$01,02502,03503,04504,05,05,05,
$067069C7:08508,0%,09510,11511,
$12513,14,15:15,16+17,185199204 21,
$22123524125y26127128129530,31, 31,
$32:32,33, 34/

DATA JSWP/
$06506507:07508108507507506505s
$05508106106105105504,04104,05s
$05505505:051045y04504:04504,04,
$04504,04704104104504704,04,04,
$04503503,02,02,02/

QSHP=0.0

00 1 NB=1sNENDS

I=ISWF(NR)

J=JSHP (NR)

QIN=0.0

IF(SFI(I+1,J),GT.1E1S) GO 70 2

QIN=THIs DRI+ D-R{Is )

2 IF(I.LE,1) 6O 7O 3
IF(SF1(I-1,J).6GT,1E13) GO TO 3
QIN=QINATI(I-1» DELR(I-1s H-R(1yd))
IF(SF1(IsJ41),GT,1E1S) GO TO 4
QIN=0IR$T Iy I (R(I»I+1)-H(I4 )

4 QSWP=QSWP1QIN

1 CONTIRUE

IF(ISTEF NE,NSTEFSIWRITE(97,161) QSWP

181 FORMAT(FI0.1+* &%)

IF(ISTEP,ER,NSTEFSIURITE(97,163) RSWP

163 FORKAT(F10.1)

PRINTS,y* INFACTED FLOW TO SWAMP CREEK (GPD) = *,QSWFP

RETURN
END

SUFROUTINE HEMLCK{ISTEP,NSTEFS)

COKXON H3(16505512)yH03(14505512)yH(44545) 1 HO(44,45) s02(44545),03(
$16505112) 9 TI3(16505412) 1 TJI(16505512)yRIC16105512) sSF13(16505112)
$TI(44545)TI(44,45)sR(44945),5F1(44,45) ) THCK{44,45)ELEVI(16+05,12
$)

COXHON /PARAN/POT(44545),R07(44,45) s PERK( 4454527 THINE(16905:12),
$DZ(13)

DIKENSION IHEM(24)yJHEK(26)

DATA NBNDS/26/

DATA IHEN/
$35135136136936y36136138937+37
$38+38538538,38,38,38,39+39+40,
$41,42,42,43443,42/

DATA JHEM/
$02503103,04505)0£+07:08108,09,
$095109119125139144195 15116916y
$16916917417,18418/

[#X]



QIHEH=0.0
[0 1 KB=1,NBNDS
I=IHEH(NR)
J=JHEH(KR)
QIN=0.0
IF(SF1(1-1,J),6T.1E15) GO 1O 3
BIN=TI(I-1,J)&(R(I-1sJ)-R(I+J))

3 IF(SFL(IsJ-1).GT.1E15) GO TO 4
QIN=QINATI(Is J-1)FCHIT v J-1)-H(IsJ))

4 IF(SF1(I+J41).6GT,1E15) GO TO 6
QIN=QIR4THI, D E(H(I,J41)-R(I,J))

6 DIHEK=QIKEM+QIN

1 CONTINUE
IF(ISTEF \NELNSTEFSIWRITE(98,161) QIHEH

161 FORMAT(FI0. 10" &)
IF(ISTEP.EQ,NSTEPS)WRITE(98,163) QIHEH
163 FORKAT(F10.,1)

FRINTS," IMFACTED FLOW TO HEMLOCK CREEK {(GRFI) = *.RIKEN
BHEK=0.0
DO 2 NB=1,NBNDS
1=THEK(KB)
J=JHEH(KR)
0IN=0,0
IF(SF1(I-1,J).6T.1EL5) GO TO ?
QIK=TI(I-1, J)X(H{I-15J)-H(I,J))

7 IF(SF1(I+J-1).6T.1E15) GO TO 8
QIN=QIN$TJ(Iy J-1)X(K(I, J-1)-K(Is )))

8 IF(SF1(IsJ+1)GT.1E15) GO TO 9
QIN=QIN$THI+ )R (R(II41)-H{IsJ))

9 QHEK=QGHIN{QIN

2 CONTINUE
FRINT®,* TOTAL FLOW TO KENLOCK CREEK (GFI) = *,BHEM
RETURN
END
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APPENDIX Q. PARTIAL UNMITIGATED SIMULATION OF MINE PLAN.



I Yy T N Iy SR B By EE e BN Ey B O Sw B e

EXXOH-CRANDON HINEFLAR SIHULATION
82/12/21, 17.32.31,

INPUT A TITLE FOR THIS RUN(4=B0 CHARACTERS)

IS A 2-D HODEL DRAWIOWN INITIALIZATION ARRAY TO BE IKPUT

IS AN ORERODY SINK SCHEHE DESIRED
INPUT THE NO. OF TIKE STEPSs

AND THE TIME STEP ACCELERATION FACTOR(=1 FOR UNIFORH)

INPUT THE TIKE INCREXENT SCHEKE

269.,9 15,1 30, 30, 30, 30, 30, 30. 30, 30, 3%, 30, 30, 30, 30, 30, 30. 30, 30. 30. 30. 30. 30, 30. 30. 30. 30.
ENTER ARTESIAN AKND WATER TAELE STORAGE COEFFS. .005 ,005

INPUT THE PLASK STORAGE FACTOR MULTIPLIER

COEETRLERERsoietaseaessenssesesssess
INPUT DELTA 269.9
TIME = 29,9 26%.9
ENTER 3D HODEL T
TEEITLILTIENTERING 3D MODEL:ifsdyriy
DO 3D FINITE DIFFERENCE COMFUTATIORNS = T
INPUT THE CONTROL L#YER,A&HOUHT OF COWTROL
TIKE ORIGIN OF HINEFLA&N = &0,

ISOFACH THICKNESS

123 45 67 8 §10111213 141516
112623 2632363936213 3 0 0 0 31923
2129263239 42454532926 6 0 0 0 31629
3132 29 42 42 45 55 49 49 42 23 & 9 19 23 36 42
41 42 45 49 49 62 72 65 62 Y 42 42 39 42 49 352 52
9! 59 59 627275757572 6B 45 52 4% 52 55 55 55
GOLDER POT - DAP BOT
123 45 6 7 8 9101112131415 16
11282327353640382715 5 0 2 0 31923
213126 345111893784028 7 0 2 0 41629
31 32 33 44 7B12B113 97 82 44 26 11 12 19 23 34 42
41 42 49 47 97131139117 99 B 61 43 40 44 49 35 62
9159 72 RI117137149140118 79 87 72 b6 41 68 B2 91
3D RESISTIVE LAYER R ARRAY
1 2 3 4 5 b ¥ g §
11 25 215 215 213 25 25 215 215 215
2 Z2fa 215 215 aly  21% A% 210 25 21§
30215 215 215 1496 7283 143B2 2224 15447 9BBA
4! 215 215 215 3496 10765 10785 10765  B74D 11303
5! 215 215 215 215 15986 2852 1EB6 215 215
ITER = 1 ERROR = 6,548261852765E-11 NORK ERROR = 8,1854023159596E-13
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255
215
2810
8872
215
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135

215
215
215
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2489
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QDO O oo [ R e BN« 2K =2 -] QO O O o S OO oo O OO O O o o O o o o o o
[= RN Rl OO O OO OO O O O SO O OO o OO o o O O o oo O O o

O OO o O (== - R OO O OO OO O O o [~ 3~ I - [N~ B~ BN~ 3K -1 o o o

B8.1834352313956E-13

Q-2
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0
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O oo o OO O OO O C o C o SO Oo OO

0
0
0
0
0

OO o O o o oo oo

RESIST(1)

0
0
0
0
0

QO O O o (=B~ ~ I~ 3 ~4

SUBCROP(2)
95 HETERS(3)

0
0
0
0
0

[= IR =N -] [~ = N o o o ©

5 ERROR = 6.548361852765E~11 NORM ERROR = 8.185452315954E~-13
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

3D DRAWDOWN MAPS T

0
0
0
0
0

O O O OO OO O OO OO O O o [ B ~ I~ 4

0
0
0
0
0

o O O o o OO OO O

ITER = 2 ERROR = 6,54B361852745E-11 NORM ERROR = B8,1B5452315954E-13
ITER = 3 ERROR = 6.548341852765E-11 NORM ERROR = 8,185452315954E-13
0
0
0
0
0

ITER = 4 ERROR = 6,548361852745E~11 NORK ERROR

LEVEL = 140 METERS(4)
LEVEL = 185 HKETERS(6)

LEVEL = 183 HETERS(S)
LEVEL = 207 KETERS(7)

ITER

LEVEL
LEVEL
LEVEL



0
0
0
0
0
0
0
0
0
0
0
0

0
e
DO O OO O QOO OO
a
[= I =) OO OO O O OO OO QOO O OO S O OO o = e NN K~] O OO C OO OO OO OO
=
o o oo oo o S oo oo S o o oo oo oo o OO O o OO O OO OO OO D
(3¢ ]
v
o o S OO o O O O O oo OO o oOoOo OO OO O O OO OO 000”.-..00090001 "
- -~
u - 4 — i
—
o o =N e i e I 3 OO O o o o oo OO O O O (=T e i o BN - 3N o DO O OO OO O OO o
v
Lanl
-
~ r~ o~ e o o
-~ i -
o o S oo C o oS o Cco o CcCooco o O oo o o 0 o o o OO O OO OO OO O o
o~
S o S o oo o o oo oo SO o oo oo oo o 00000” oo o oo o O o
MS
o o O OO o O O O o O o o CcCoCco OO OO o OOOOON OO OO OO OO O O oo
W?
o OO OO O O Oo o oo O C o oo o oo o 00000% O OO OO OO
r.AMfO
o o O oo T O o O o 0o S oo CcC o OO OO o SO oo oM O OO OO0 OO OO o
M‘nhus
S o o oo o o C o oo ~TO o oo ~o 0 C oo ~,O OO O O OO OO0 OO OO Qo
-~ — O v (o] -
(o) o~ e v - [
- - ~ ~ ~ t
(9] ML Ll Ll (V) w ™M
— — — 5 — %]
o
(S o]
(=] ~” wn (o] <>
-t
" n " 1] " <
oo OO OO O Looooo OO OO O O O O OO 00000&%
h - — it eme e o s . eme e e
ol w o ol v] (oY)
= > > — I T 1) 0N DO v
o o ...u.._..ooooo Uuooooo uooooo mooooo ‘LOOOOOH : — e
-



STORAGE STATE ARDVE RESISTIVE LAYER
A-ARTESIAN W-WATER TABLE 0-ZERD THICKNESS
D-DRY NODE

T > D> D> D>
D> D> D> o O
> > D> o O
> D> OO

= > > D>

>

[29020024022838802843330¢0430¢8800022890808888838¢88¢884¢1
Xxxxx VERTICAL WATER BALANCE FOR 2D OREERODY MODEL ¥tx&t
2222032022222884393200000820800¢0820¢23383¢8893885¢393841
t*HODEL LAYERX FLOW INTO(GPD ¥
[22029020420082309209000000406009802083333008¢0¢¢¢d004041
X ¢ 0.0

o O

4
b4
b4

- . < -
OO

-

SO 00 N O U B R

10
1
12
22220288228230888980800838288408820¢24

-

PE PE St P P P IE S P P P
PE Pt PE P P P P P P P I - P

P OO OO O OO
" O OO OO OO

FONBE

4
4
X
b4
¥
t
4
b4
4 12200000024¢ 4

[9202282022222228043802202392983393839¢9488¢¢9¢¢¢¢e00¢41
¥xxxr STORAGE WATER RALANCE FOR 3D ORERODY MODEL *t¥ix
J2E22222220222293298089032230308382330880858388033002011
*HODEL LAYERY FLOW FROK (BFPD) x
222202¢22228228¢32392899834833¢339838898433849¢8¢203241
b4 b ¢ 0.0 X

- - -
S

b ¢
b4
4

. e -

N0 00 N O U b N e

10

11

12 ¥
122228399$922222828¢2828889288$80949¢81
3D WATER BALANCE IS WITHIN -100, %

-

R o R o Nk o R L L L Y

-

b
t
%
t
i
t
b
b
1
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e -
P Pt D Pt P Pt PE M M e M A

O O O OO D OO

1220290883084
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3D RESISTIVE LAYER VERT, @

i 2

I 4

S 7 8 10 11 12 13 14 15 16
11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2! 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3! 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4! 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5! 0 0 0 0 0 0 0 0 0 0 ] 0 0 0 0 0
trrersies TOTAL RESISTIVE LAYER FLOW = 0.
NO COMNECTION BETWEEN ORZPODY AND GLACIAL HODELS
TITLLLIALLENTERING 2D HODZL ritesyszst
INPUT THE INDUCED INFIL DRIVING HEAD 0.
INPUT THE INDUCED INFIL DEPTH LIKIT -3,
INDUCED INFILTRATION RR = .004926686666667
ITER=1 ERROR =0, WBAL =0, %
ITER = 2 ERROR = 0, WBAL =0, %
ITER =3 ERROR = 0, WBAL =0,
ITER = 4 ERROR =0, WBAL =0, X
ITER = 5 ERROR = 0. WBAL = 0, I
LOOP AGAIN TO CHANGE 2D PARAMETERS F
19999985688398882420000808390027F3FE 7820880042
tEXXON CRANDON HMINE RESIONEX
t FLOWS FROH 2D KODEL (GF D) X
133322000002 00¢0080820880000038383005¢0898388203888 8
TKORTH FLOW t SOUTH FLOW * WEST FLOW X EAST FLOW X
362842008 200002000008008000000e0e0eseseeteededtt
t 0.t 0.1 0.% 0.2
389823290 002¢0000¢0000000000088¢93890300088¢238881
tLOCAL INFILKLOCAL STORE XIMPACT FLOWX WATER BAL X
392382933 202223329080300¢0¢000¢03¢¢034¢0¢80s0R¢E
£ 0.t 0.% 0.4 0.¢
133000928258282023098308280890808¢30¢080¢70288094 %1
THIS REFRESENTS A X ERRC= OF 0.
IKPACTED FLOW TO SWANP CREEK (GPL) = 0,
IHPACTED FLOW 7O HEKLCCK CREZX (GFI) = 0,
2D DRAWDOWN MAP T
1 2 34 5 & 7 8 9101112131415 {6 17 18 19 20 21 22 23 24 25 26 27 28 2% 30 31 32 33 24 35 36 37 3B 39
100000000000 O0O0O0CO0OO0IO0ODO0IO0ODLDOO0DOO0OO0OO0OO0DO0IO0IDNIDID)IOO0ODOOD
20000000000 O0O0O0O0CO0OO0OO0O0ODO0OCO0CO0DODO0OO0O0O0O0CO0CIO0DIO0O0CO0OCO0OD0OOO0OO0O 0T
W00 000 0000 O0O0DO0O0O0CO0CDO0O0OO0OCO0OO0O0OO0CO0OO0OO0CO0OO0OO0D0O0OO0OO0OO0OO0O0O0ODN DD
A4V 000 000D 0 0000000000000 O0O0CO0O0OO0CO0OO0O0CO0OO0CO0OO0OCO0CO0O0OD00 QO
5100 0 00 0000000000000 O00CO0OO0O00O0D0IDIO0O0OO0OO0IO0O0IO0OO0CD000CO
V000 0 000 N0DO0O0O0CO0OO0OO0OD0ODDO0OO00D0O0O0O0D0O00CO0CO0O0O0COO0O0D0O0O0O0 00O
100 000000000000 O0O0OO0O0D0O0OO0OO0O0DLIOOO0OO0ODO0OO0OO0OO0OODLODD DO
g8t 000 0 0000 000000000000 OO0ODOO0ODDOO0OO0CO0OO0OO0ODIODdO0O0 O
Q-5
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RVED 0, %

DO YOU WANT TO TERKINATE THE SIMULATION

ACC 1 ERROR FROM 0BS

SOEEEEES0E3430541900543399985949%¢

INFUT DELTA 15.1

= 285, 15.1
ENTER 3D MOLEL T
PEEXELLARENTERING 2D HODEL fxessxex

TIHE

DO 3D FINITE DIFFERENCE COMPUTATIONS =T

37,32477942209

1468,635126534 NORM ERROR = 18,35793908147

:985,982353767 NORM ERROR

R =1 ERROR = Z

ITER = 5 ERROR

ITE

ERROR = 13.09731075352

~
c

ITER = 10 ERROR = 1047,500840281 NORh

1060560112 NORM ERROR = 9,4333:374014

14
J
R = 542,2096369438 KORA ERROR = £.7

75

77620486797

0

20 ERR

ITER

5047338 NORM ERROR

acAz
sLJLY

389

(o4

Q-6



ITER = 30 ERROR = 272.4733886817 NORK ERROR 3,405917358521
ITER = 25 ERROR = 191,0739621654 NORK ERROR = 2,388424527067
ITER = 40 ERROR = 133,1269004628 NORN ERROR = 1,664086255783
ITER = 45 ERROR = 92,50091407536 NORK ERROR = 1,156261425942
ITER = 50 ERROR = 66.2957106504 NORM ERROK = ,82B4943831299
INCREASE MAX NO. OF ITERATIONS TO 55 T

ITER = 55 ERROR = 44,61942576269 NORK ERROR = ,5577426220336
INCREASE HAX WO. OF ITERATIONS TO 60 T

ITER = 60 ERROR = 30,87345001305 NORK ERROR = ,3E55206251431
INCREASE MAX ND. OF ITERATIONS TO 65 T

ITER = 65 ERROR = 21,38169687725 MORM ERROR = , 2672712109456
INCKEASE MAX NO. OF ITERATIONS 70 70 T

INER = 70 ERROR = 14.78630901266 NORM ERROR = ,1848288624552
INCREASE KAX NO. OF ITERATIONS TO 75 T

ITER = 75 ERROR = 10,26499893928 MNORN ERROR = ,1283124867409
INCREASE KAX O, OF ITERATIONS TO 80 T

30 DRAWIOWN HAPS T

LEVEL = RESIST(1)

00 0 0 0 0 0 0 0 0 0 6 0 0 0 0
000 0 0 0 0 0 0 0 06 0 0 0 0 o
00 0 0 0 0 0 9 0 0 0 0 0 0 9 0
000 0 0 0 0 6 0 0 0 0 0 0 0 0 0
00 ¢ 0 0 0 0 0 0 0 0 0 0 ¢ 9 0
LEVEL =  SURCROP(2)

00 0 0 0 0 0 1t 2 9 & 0 3 2 1
00 0 0 0 0 0 1 3 15 53 &4 I9 13 4 1
00 0 0 0 0 1 1 & 17 62 48 59 24 8 4
0 0 0 0 0 0 1 3 9 26 82 B7 91 34 22 12
0 0 0 0 0 1 2 4 14 30 S0 55 S2 21 i1 5
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00 0 0 1310 0 0 0 0 0 0 0 0
0 0 0 0 0 1 I 10 39 96243486165 72 0 0
00 0 0 0 2 3 12 28 53201323157 72 42 49
60 0 0 0 0 ¢ 12 0 020 015 60 48
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28 54 58 399
39 115 392 86
S0 161 270 118
75 111 126 242 325 149

20 9
28 14
9 3
18 40
%0 56

86 118 140 260 345 184 100 41
66 92 123 311 672 189 99 98
67 93 125 322 408 216 102 101
67 92 125 343 389 291 102 ¢
67 92 125 345 388
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4 2 t §22017.5 k
b4 3 t 924932,9 ¥
t 4 t 929086.2 ¥
b 5 x 931497.5 %
% 6 X 933519.4 t
3 7 t 926788.9 t
b 8 1 822164.7 ¥
z 9 % -4114,2 X
1 10 L4 -2456,2 1
z 11 b4 -914.4 1
H 12 1 0.0 t
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ITER = 15 ERROR = B.99206594933
ITER = 18 ERROR = 4,561572649839
ITER = 19 ERROR = 4,054320294125
ITER = 20 ERROR = 3.06B506503077

INCREASE MAX NO OF ITERS TO 25 T

ITER = 21 ERROR = 2.727742356064
ITER = 22 ERROR = 2,063394342759

LOOP AGAIN TO CHANGE 2D PARAHMETERS F

139$4580038820888020302¢8000000000030000380000¢0084]
fFEXXON CRANDON KINE REGIONES
t FLOWS FROH 2D KODEL (GPD) %
jeecassetedatastotesscestoostatostteseiisescetedtedd
¥NORTH FLOW & SOUTH FLDW % WEST FLOW % EAST FLOW %
pooseoeeecdestsitttotetestosateceoseciesedesestieds
t 381681 458234.r  101981.x 19158.x
[£20200923202¢2943682203202820833¢02800820938980¢40481
¥LOCAL IRFILELOCAL STORE ¥INPACT FLOWY WATER BAL %
jeoe2esdtteeseneeitcisessosestesesstssetyecitsesss
¥ 129218.% 169587.%  617551.¢ 3662,%
fo0deses20edecetosedetcasseseseitssesesbitessectedd

THIS REFRESENTS A I ERROR OF ,4140842837402
IKPACTED FLOW TD SHAMP CREEK (GPD) = -1917,64747B493

IKPACTED FLOW TO HEHLOCK CREEK (GPD)
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WEAL = 7,317910073818 1
WEAL = 3.90143490112¢ %
WBAL = 3,225605186329 %
WBAL = 2,606853133049 %

WBAL = 2,159383106181 %
WBAL = 1,747354793489 %
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25r
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27!
28!
29!
301
31
32!
33!
341
3351
36!
371
381
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40!
411
42!
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441
43!
ACC Z ERROR FROK OBSERVED 0.
DO YOU WANT TO TERMINATE THE SIHULATION
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INFUT LELTA 30,

TIKE = 315, 20,
ENTER 3D HODEL T

1R X3ENTERING 3D MODEL¥xyitsixis

DO 3D FINITE DIFFERENCE COMPUTATIONS = T
ITER = 1 ERROR = 2318.174731008 NORK ERROR
ITER = 5 ERROR = 734,7261172736 KORM ERRCR
ITER = 10 ERROR = 425,9078923439 NORM ERROR
I7ER = 15 ERROR = 274,6547779411 HORH ERROR
ITER = 20 ERROR = 192,0441496765 NORM ERROR
ITER = 25 ERROR = 135.061B33B274 NCRM ERROR
ITER = J0 ERROR = 95.33217545233 HCRK ERROR
ITER 57,40032475297 HORK ERROR
ITER 47,42232753045 KORM ERROR
ITER 33,795661443507 NORM ERROR
ITER ERROR = 24,02923889107 XORHM ERROR
INCREASE KAX NO, OF ITERATIONS TO 53 7

ITER = 55 ERROR = 17,13736599286 NORM ERROR
INCREASE XX NO, OF ITERATIONS T0 80 T

ITER = 40 ERROR = 12,26707589946 HORH ERROR
INCREASE KAX NO. OF ITERATIONS TO 65 T

ITER = 65 ERROR = 8,818520285314 NORH ERROR
TNCREASE MAX NO, OF ITERATIONS T0 70 T

ITER = 70 ERROR = 6,370422320012 NORKM ERRCR
INCREASE HAX N0, OF ITERATIONS 70 75 7

ITER = 74 ERROR = 4,730425211516 HORR ERROR
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4026
4024
4024
4040

14
7349
4026
4026
4026
5060

15
7340
4024
4024
4026
6060

16
o473
3002
3602
3002
4513



¥ ? t 1666 t
b4 10 b3 146,3 b3
¢ 11 b4 134.4 ¥
¥ 12 b4 0.0 b4
j2202828228400320034008020038022¢2¢0000¢0000000¢0s00 080044

3D WATER BALANCE IS WITHIN -100,0312363616 %

3D RESISTIVE LAYER VERT, @

1 2
! 115 113
21 284 324
3 394 36
41 384 314
51 389 335

3D HEAD BELOW ELEV,
3D HEAD BELOW ELEV,
30 HEAD BELOW ELEV.
3D HEAD BELOW ELEV,
30 HEAD BELOW ELEV.
3D HEAD BELOW ELEV,
3D HEAD BELOW ELEV,
30 HEAD RELOW ELEV,
3D HERD RELOW ELEV.
3D HEAD RELOW ELEV.,
3D HEAD BELOW ELEV,
3D HEAD BELOW ELEV,
3D HEAD BELOW ELEV,
3D HEADR BELOW ELEV,
3D HEAD BELOW ELEV,
3D HZAD BELOW ELEV,
3D HEAD BELOW ELEV.
3D HEAD BELOW ELEV,
3D HEAD BELOW ELEV,
3D HEAD BELOW ELEV,
3D HEAD BELOW ELEV,
3D hzAD BELOW ELEV,

tyrrrxxerr TOTAL RESISTIVE LAYER FLOW =

3 4
98 77
246 98
238 2032
242 2123
291 233
AT RODE 9 1 2
AT NODE 1
AT NODE 1
AT NODE 1
AT NODE 1
AT NODE 1
AT NOLE 1
AT NODE 1
AT NODE 13
AT NODE
AT HODE
AT NOIE
AT RODE
AT HODE
AT NODE
AT NOLE
AT NOLE
AT KODE
AT NODE
AT NOLE
AT NODE 1
AT NODE 13 § 2

0
1
3
4
02
1
2

b pes pa A s A A b A s

—
MH.»MN.—A.AOJFJ*‘OJ‘
rJNr.JNNNNNNNmrJrJrJNNNNNM

(%, %, T "SR "G G PV I SV VRN 79 U I U I NS T N B NG S 56 RN S ey

S 8 7 8 9 10 i1 12 13 14 13

88 156 364 1208 1543 0 0 0 0 25% 1751

65 139 229 734 3076 0 0 0 0 0 223
1563 7181 6437 28753 120674 9474 0 0 1624 2746 3522
2995 5709 16601 46722 164895 278540 5979 5928 4973 157051 7879
1867 5600 8237 288B 4050 10948 13182 12133 10991 91599 56154

-16.8 K=-32,36501209312

-6, H=-76,12485143015
-1 H-—63 38612157916
v H=-B3.506699148932

-1
-4,300000000003 H=-32,47987094699

-8.5 H=-£7.89544247349
-1. H=-121,6582251259
-3,599999999999 H=-124,
-1, H=-86.,07136835574

25747382

-5,900000000001 H=-47,04887922954

-27.2 H=-102,5577438063
-12,1 H=-128.6010989003
3.1 H=-131,2753952278
0.7 H=-114,8373017408
4,7 H=-564.,74468484171
4,3 H=-136.8425694583
146 H=-140.5731549313
549 H=-140,4680214371
0.2 H=-71,7239325590%5
342 H=-91,34713851455
7.6 H=-97,33022694959
2, H=-B9.50042078542
1142337, 409771

-1
-2
-2
-4
-4
-4
-5
-7
-6
-6

LXIXILLETXENTERING 2D MODEL¥rrrrrsass

ITER =1 ERROR =
CITER = 5 ERROR = 4
ITER = 10 ERROR =
ITER = :5 EFRROR =
ITER = 20 ERROR =
INCREASE MAX KD OF
ITER = 21 ERROR =
ITER = 22 ERROR
ITER = 23 ERROR
ITER = 24 ERROR
ITER = 25 ERROR =
INCREASE MEX NO OF

74.8774972129
5.87484354188
24,24589247209
10,52054261539
9,54108734452¢
ITERS TO 25 7
4,77956871°911%
4,139593932784
302732632274613
3.09209£233574
2,4552707191
ITERS TO 3C T

WRAL = BB.,13004741716 X
WEBAL = 40,56586597739 %

VRAL = 17,29141297397 ¥
WEAL = 7,478948301304 %
WEAL = 3.450815950302 7
WEAL = 3,113153:27201 7
WEAL = 2,712835378267 I
VEAL = 2.314726807045 X
WEAL = 2,017E12333358 ¥

WBAL = 1,72245787757 %

Q-15

16

B13
1547
4092

11589
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Q-17

0000000000000 0O0CO0TO0TO0TU0O0
310 0 0 0 0 0 0 00000 000 O0TO0TO0 O
32100 0 0. C 0 000000 00O0O0CO0TO0O
3100000000000 O0O0O0O0TO0TO0TCO0O
#1000 00000000000 O0CO0CO0TO0O0
3300 0 00 0 0000 0 O0O0O0O0O0TO0O0 O
3000000000000 00O0CO0TCO0TO0O
37000 0 000000000 0O0O0CO0TO0TO0OCO
3B 000000000000 O0O0O0CTDO0TO0O0O
300600 000000000 O0O0O0O0CO0TO0 O
40 00 0 00 0000D0O0CO0CO0O0OD0DO0TO0O0TO
441 00 0 00 0 00 000000000 O0O
2.0 0 0 00 0000000000 O0O0TCO0OV0
43100 0 0 0 000000 00O0O0TO0TCO0CTO0O
4.0 0 0 0000000 O0O0CO0O0CO0IO0TO0TCO0O
43000 00000000 O0O0CO0TD0CO0CTC0TCO0OVO
ACC I ERROR FROM OBSERVED 0. X
[0 YOU WANT TO TERNINATE THE SIKULATIDN
SEESEEEEOOEO0EETqettretessetsssssssss
INPUT DELTA 30,
TIKE = 345, 30.
ENTER 3D HODEL T
RITORROOIENTERING 3D HODEL®X3tistiea
DO 3D FIKITE DIFFERENCE COMFUTATIONS = 7T
ITER = 1 ERROR = 1262,077834587 NORH ERROR = 15.,77597293233
ITER = 5 ERROR = 172,06%1424876 NORH ERROR = 2,150864281095
ITER = 10 ERROR = 103.5011814948 NORK ERROR = 1.2937¢477121
ITER = 15 ERROR = 73,13414178549 NORY ERROR = 9141767723186
ITER = 20 ERROR = 33,36764656604 NORM ERROR = 6670955820755
ITER = 25 ERROR = 39.37348943885 NORK ERROR = ,4921483579857
ITER = 30 ERROR = 29,48660764092 HORK ERROR = .3683325955115
ITER = 35 ERROR = 21,98158794961 NORM ERROR = ,2747498493701
ITER = 40 ERROR = 16,45412294806 NORM ERROR = ,2056766618508
ITER = 45 £RROR = 12,35979317377 NORM ERROR = ,1544974146721
ITER = 30 ERROR = 9,320309500692 NORK ERROR = 1165038687587
INCREASE MAX NO, OF ITERATIONS 70 55 T
ITER = 55 ERROR = 7,05819425724 NORK ERROR = ,0882274282155
INCREASE HMAX NO. OF ITERATIONS TO 60 T
ITER = &0 ERROR = 5,369618537408 NORK ERROR = ,0671202317174
INCREASE HAX NO. OF ITERATIONS 10 45 7T
- ITER = 62 ERROR = 4,81978130322 NORM ERROR = ,0602472662515
3D DRAWDOWN KAPS T
LEVEL = RESIST(1)
2 35 6 8 9 11 1315 4 0 0 6 2 4 4
I 4 6 7 9 11 141822 2 0 0 0 1 8 7
3 4 6 7 10 12 16 21 2% 26 2 2 1B 17 12 9
304 6 7 9 12 15 20 28 32 24 19 19 21 14 10
I 4 5 7 8 10 13 15 1B 19 17 16 15 16 13 10
LEvzL = SURCROF(2)

O OO O O OO T O OO OO COoOC

OO OO O OO OO OO CO O OO

OO OOV OO OO OO O OO OO

OO0 OO OO OO OO O OO OO©

DO O OO

“.

OO0 OO0 O OO O OO

O OO OO VT OO DO OO OO

OO OO OO OO O OO O OO COCOC

OO0 OO0 O DO OO OO

OO OO OO DT OO OO OO oC

OO DO O OO DO O OOOCOoOC

O OO DO OO OOV O OO OO

DO OO DO OO

O D OHDO OO OO

OO0 OO VDO OO VOO0 o O

OO OO OO DO OO OO OOCOC

OO OO QOO OO OO DO OOC

O OO OO OO O DO O OO OOC

OO OO OO DT OO0 OO

OO QOO DO OO OO OC

DD OO OO OO DO OO

AR oL~ - I~ ]

)



3 4 5 7 B 1l 14 22 51 91 8 0 99 41 14 8
S 7 7 B 9 12 16 23 47 104 139 141 102 57 23 12
6 7 8 B 10 13 17 23 42 122 144 145 134 84 33 18
7 7 8 B 10 13 17 26 44 B84 154 159 1S9 94 &0 33
7 7 8 % 10 13 19 32 52 B0 110 115 106 S2 31 19

LEVEL = 95 HETERS(3)
3 4 5 7 8 11 14 22 52 91 0 0 48 41 14 B
6 7 7 8 10 13 16 23 47 102 0132102 57 23 12
6 7 B B 10 13 1B 2B 40 126 149 156 1463 102 33 18
6 7 8 B 10 13 17 29 54 96 171 140 167 102 82 63
7 7 8 9 10 13 19 31 SI B8O 120 122 106 66 53 23
LEVEL = 140 METERS(4)
0 0 0 0 0 0 0 0 0 0 0452 0 0 0 0
6 7 8 8 10 1419 0 0 0 0452 0 O 0 0
6 7 B 9 10 14 19 33 B0 163 284 540 193 117 0 O
6 0 8 9 10 19 19 36 67 112 232 334 192 118 104 86
6 0 0 0 0 0 ¢ 36 0 0231 0158 72 84 86
LEVEL = 163 METERS(S)
0 0 0 0 0 0 0 0 0 O 0 0 0 0 0 O
6 7 8 B8 10 142138 0 0 0 0 0 O 0 ¢
b 7 8 9 10 14 21 38 97 191 369 560 235 128 0 ¢
6 0 B 9 10 1B 20 42 7B 125 304 417 228 128 109 B9
6 0 0 0 0 0 0 42 0 0304 0221 94106 89
LEVEL = 185 METERS(4)
00 0 ¢ 0 0 0 0 0 0 0 0 0 0 0 O
0 8 8 9 10 13122193 0 0 040 0 0 0 0
6 8 8 9 10 13122 193 287 329 539 441 336 179 0 0
6 0 0 0 10 13 123 163 282 304 525 484 320 179 135 135
0 0 0 0 0 0 0 0 0 0 0 0177177135 0
LEVEL = 207 METERS(7)
00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 8 8 9 10 13137213 0 0 0 0 O 0 0 0
6 8 8 9 10 13137 213 300 352 SB1 447 365 193 0 0
6 0 0 0 10 13138 193 299 341 574 504 345 193 144 144
0 0 0 0 0 0 0 0 0 0 0 0151192144 ¢
LEVEL = 230 METERS(S)

0 0 0 0 0 0 0 0 O 0 0747 0 0 0 0
0 8 8 9 0 0 0 0 0739742747 0 0 0 ©
0 0 B 9 10 11 166 234 311 402 740 741740 0 0 0
0 0 0 0 0 0 0 0 0 0733613457262 262 0
00 0 0 0 0 0 0 0 0 0 0 0 0 0 0

LEVEL = 263 KETERS(?)
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 8 8 9 0 0 0 0 0 0 0 0 0 0 0 0
0 0 B 9 10 11172236313 407 725696 496 © O 0
Q-18



0 0 0 0 0 0 0 0 0 0723654510269 269 0
l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
LEVEL = 295 HETERS(10) -
l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 8 8 9 0 0 0 0951 0 0% 0 0 0 0
0 0 8 9 9 10 0236313407709680 0 0 0 0
l 0 0 0 0 0 0 0 0 0 0709678678269 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
LEVEL = 322 KETERS(11)
l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 8 8 9 0 0 0 0 0 6 0 0 0 0 0 0
0 0 B 9 9 10 0236334770860 0 0 0 0
l 0 0 0 0 0 0 0 0 0 0708680680269 0 O
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
l LEVEL = 350 HETERS(12)
0 0 0 0 0 0 0 0 0 0 0141 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0141 0 0 0 0
0 0 0 0 0 0 0 0 0 011331341435 0 0 0
l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
INTEGRATED CROSS-SECTION DRAWDOWN HAP T
l 1 2 3 4 5 6 7 8B 9 10 11 12 13 14 15 16
11 3 4 S 7 911 1417 2 16 11 9 13 11 10
201 4 4 7 B 9 12 17 25 48 96 127 112 120 66 32
' 316 6 7 8 10 13 17 27 53 §8 110 110 121 73 41
41 S S 6 6 7 12 14 26 49 92 187 449 136 77 63
S1 S S & & 8 12 15 32 58 105 244 326 171 88 72
61 4 S S & B 10 92 137 190 211 355 375 219 134 90
. 70 4 S S & 8 9103 154 200 231 385 391 237 144 94
B1 0 4 S & S & B3 117 156 201 491 700 228 131 131
91 0 4 5 & 5 4 8 118 156 203 482 450 255 135 135
l 1001 0 4 5 6 5 5 0118 156 203 473 453 339 135 0
111 0 4 5 6 5 5 0118156 203472453 0135 0
210 0 0 0 0 0 0 0 0 0 0 0141 0 0 0
. STORAGE STATE ABOVE RESISTIVE LAYER
A-ARTESIAH  M-WATER TABLE 0-ZERD THICKNESS
, I-DRY HODE
' WR oW OE W R W W N AD 0 D0 W W
WOW W A A A A N W W D0 0 A W W
WoW W A A A A A N DA W KWW W
' WoW A & A A A A A W W W N W OW W
WA B A A A A K& A B K A W K A &
l 2D STORAGE ABOVE RESIST
Yy 2 3 4 s 4 7 8 9
' L1 8338 7340 7340 7340 7340 7340 7340 7340 7340
l Q-19

8
18
25
57
60

0

SO OO0 OO

10
7340

11
7340

12
7340

13
7340

14
7340

15

7340

16
5473



21 4573 4026 4026 4026 4026 4024 4026

31 4573 4026 4026 4026 4026 4026 4026

41 4573 4026 4026 4026 4026 4024 4026

S L 6BBA 4060 6080 6060 4040 4060 6060
THE LAYER @ WHICH MAX FLOW OCCURS = 7

xxxt:xxxxtxxxxxxt:x:txxxxttxzxxtxtxztxxxxttxxxtxxxxxztx
¥3xxx VERTICAL WATER PALANCE FOR 3D OREBODY HODEL pRede
X!XXXIXXXXXXXZXXXXXXXltt*xxKXXXKKXXXXXXIXXXXXXX‘IXKXXXX
YHODEL LAYERY FLOW INTO(GP n t
¥XXX¥X¥IXXIX¥XX¥XX¥I$X¥lt!t!tXXXXIXXKXXXIXtXXttt¥¥t¥t¥i
1 1111730,5
11117305
11134640
1115351,2
1115994,5
1116301,8
1117022, 4
850621,9

-627.9

-313.8
1 -37.8
X 12 0.0
xzxx:xxxt:tzxxttxzxttxxxt:txxxttxxx:xtxxtxtttxxtxxxtxx

O 00 N O U e RN e

4
4
4
b4
4
b4
b4
b3 10
b4

“%NNNNN”NNN“
“NN“NNNN“N**N

thttttttttittXtXXthttttXitttttthttXt!ttttltttttltxtl
¥XX1X STORAGE WATER BALANCE FOR 3D ORERODY HODEL ¥s¥sg
Xtttlttttt:ltt!tttXXXXXtXXXtXX!tXZtXXtttttttitttttxtxtl
tHODEL LAYERS FLOW FROH (6 PI) &
tttttttlltlt!lttlttthxttttlttxttttlttttXXtXXXXXXXXtXIX
pd t 0.0
321,64
966.3
85.8
4501
4508
3342
17,7
16,0
1 10 10.8
b 1 9.9
4
¥

£
¥
t
4
4
4
b 4
4

OO N oS UGN e

PE PE M e P 2 Pe P P e

12 4 0.0
txxtxtxxxzxxxxxxxztxxtttxttxtztttxxxxxztxxxzxttXXthx
3D WATER BALANCE IS WITHIN -100,0331109649 b4

"”””“”N“N”*NN

3D RESISTIVE LAYER VERT, @

4026
4026
4026
6060

4024
4026
4024
6060

4026
4026
4024
6060

4026
4026
4026
6060

4026
4024
4026
6080

4024
4026
4024
6060

4026
4026
4026
6040

4026
4026
40264
6060

3002
3002
3002
4518



i ]

1 2
1y 233 22
2Y 544 578
3y 751 559
4L 731 566
SP 762 630

3D HEAD BELOW ELEV,
3D HEAD BELOW ELEV,
3D HEAD BELOW ELEV,
30t HEAD BELOW ELEV,
3D HEAD RELOW ELEV,
3D HEAD EELOW ELEV,
3D HEAD BELOW ELEV,
3D HEAD BELOW ELEV,
3D HEAD BELOW ELEV,
3D HEAD BELOW ELEV,
3D HEAD BELOW ELEV.
3D HEAD BRELOW ELEV,
3D HEAD RELOW ELEV,
3D HEAD BELOW ELEV.
3D HEAD BELDH ELEV.
3D HEAD BELOW ELEV,
3D HEAD BELOW ELEV,
3D HEAD RELOW ELEV,
3D HEAD RELOW ELEV.
3D HEAD BELOW ELEV,
3D HEAD RELOW ELEV,
3D HEAD BELOW ELEV.
3D HEAD EELOW ELEV,
3D HEAD BELOW ELEV,
3D HEAD BELOW ELEV,
3D HEAD BELOW ELEV,

3 4
167 12
394 135
382 2694
407 3141
519 425

AT NODE 91 2 -
AT NODE 10
AT NODE 11
AT NODE 13
AT NODE 14
AT NODE 92 2 -
AT NODE 1
AT NODE 1
AT NODE 1
AT NODE
AT NODE
AT KODE
AT NODE
KT NODE
AT NODE
AT HODE
AT NODE
AT NODE
AT NODE 1§
AT NODE 12
AT NODE 13 4
AT NODE 14 4 2
AT NODE 15 4 2
AT NODE 1152
AT NODE 12 5 2
AT NODE 1352

1
12
12
12

A s A A e e s A pea
— O B G N) e O b N e O

b 6 7 8 9 10 11 12 13 14 15
132 229 557 1904 140 859 0 0 0 204 2321

75 176 338 1213 1518 1288 0 0 0 B4a1 1B12
1407 7760 917 31176 128770 0 1907 2079 417 1494 4485
3709 6651 19048 53041 191241 202380 4234 4548  S847 128800 9048
28%7 7604 10522 3581 7361 13125 11789 10892 9BOB 105204 44375

16,8 H=-52,72400084687

2 -6, H=-91,37179042003

-1, H=-86,25635378409
=1, H=-99,32452047933

-4,300000000003 H=-41,10716243398

29,9 B=-47,06060272487
-85 H=-102,8718543573
-1, H=-138,84352560249

-3.599999999999 H=-140,8377578737

-1, H=-102,0749304475

=5,900000000001 H=-57,30824884408

-17.4 H=-23,4838774"216
=27.2 B=-121,631215:341
-12.1 H=-145,8918383447
-13.1 H=-145,161641173
=20,7 H=-134,3326567299
-24.7 H=-83.90070017° :1
7 H=-B4,498464::.:3
3 H=-155.683936:5¢2
6 H=-138.7601155216
+9 H=-158.,6116277573
-5042 H=-93.74242762982
-56,8 H=-59.63706879104
=73.2 H=-109,5470634718
=67.6 H=-115,1002120017
=62, H=-103,6344688264

‘620
'440
'410
-45

Xrrerrryst TOTAL RESISTIVE LAYER FLOW = 1111730,440031

ITER = 1 ERROR = 129,60434¢2082

ITER =5 ERROR = 9

ITER = 9 ERRDR = 4,

ITER = 10 ERROR = 3,881303697214

ITER = 11 ERROR
ITER = 12 ERROR

ITER = 13 ERROR = 2,808686104552
LOOP AGAIN TO CHANGE 2D PARAHETERS F

tEXXON CR

t FLOWS FROM 2D HODEL

IXLILTLILLENTERING 2D MODELXXrfrrirsx

WRAL = 11,90339499711 %

1032477067511 WRAL = 5,869819182859 X

980707364756  WBAL = 3,235712702371 I

WBAL = 2.775675634833 ¥

3,738953179557  WBAL = 2,422744731152 %

2,917609468639  WEAL = 2,078937672991 X

WRAL = 1,816006089022 %
G ee e s S 2Tt 832 etgeee et eetesteteeessestsseess
AKDON SINE REGIONCK
GFI) 2
G e 00 et et s te et eteetsseeteeesssssssstes:
INORTH FLOW t SOUTH FLOW t ¥ZST FLOW % EAST FLOW ¢
1$088¢3¢3983888489¢888806848380858486888¢88833908383844
6964828 1376348 505551

b4 60390.%
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893
1123
1919
4810
13530
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2202220223223880¢220023020288423282283888288¢88¢843¢41

THIS REPRESENTS A I ERROR OF 5305196598151

14672,
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INPACTED FLOW TO SWAMP CREEK (GFD) = -B764,483350509

IKPACTED FLOW TO HEMLOCK CREEK (GPD)
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20 0 0 0 0 O
4310 0 0 0 0
44 0 0 0 0 O
450 000 00

ACC 7 ERROR FROM OBSERV
DO YOU WANT TO TERMINAT

o o <

QOOOO

™

fon =i e = o I o

0
0
0
0
o %

O oo

[ =2 = BN o B & ]
L= il = B o N o)
S O o o
O T oo
[=Ji = N = =4
(=l =l N =2

E SIMULATION

C4EEE648400E00880895040695¢568598444¢

INFUT DELTA 30,
TIKE = 375, 30,
ENTER 3D HODEL T

LRoxkxxxxENTERING 3D HODELx:xisiigsy
DO 2D FINITE DIFFERENCE COHPUTATIONS = T

ITER = | ERROR = 1445.887144939 NORK ERROR = 1B,07333931174
5 ERROR = 233.8417464583 NORM ERROR = 3,173021830729
10 ERROR = 154,4911373548 NORM ERRGR = 1,931139216935
15 ERROR = 106,9427274006 NORK ERROR = 1,336784092508
ITZRk = 20 ERROR = 74.25804540399 NORM ERROR

ITER
ITER
ITER =

nowu

OO O T

(= = i - 2 e

O O OO

9282254050749

oo O oo

ITER = 25 ERROR = 51.32624506459 NORM ERROR = ,4415780633073
ITER = 30 ERROR = 35.50418698469 HORM ERROR = ,4438023373087
ITER = 35 ERROR = 24.49473669482 NORK ERROR = 3024842084853
TTEF = &0 ERFOR = 17,32626510613 NDRN ERROR = ,2145783638266
ITER = 45 ERROR = 1230704278282 NORK ERROR = 1538380347953
ITER = 50 ERROR = §,872825059915 NORM ERROR = ,110910313249
INCREASE KAX NO. OF ITERATIONS 10 55 T 4
ITER = 55 ERRGY = 5,512761001874 NORM ERROR = ,08141201252342
INCREASE KAY HO. OF ITERATIONS TO 60 T
ITER = 60 ERROR = 4.,882696209579 NOEN ERROR = ,08103370261974
INCREASE KAY NO. OF ITERATIONS T0 65 T
ITER = 61 ERROR = 4,622234702631 NORM ERROR = ,05777793378268
30 IRAUDOUN HAFS T
LEVEL = RESIST(1)
304 5 7 9 1012 14 14 S 0 0 0 3 4 4
105 6 8 10 12 15 18 23-8 0 0 0 S5 § 7
4 05 7 B 11 1317 2 32 14 11 12 17 15 11 9
4 5 6 8 10 13 1622 29 31 22 19 18 20 14 10
305 6 7 9 11 13 16 18 19 17 16 15 16 13 10
LEVEL =  SUBCROP(2)
45 6 7 9 11 14 22 51 B8 87 0104 46 14 8
6§ 8 8 9 10 13 17 24 47 97 136 147 107 63 26 12
7 08 9 9 i1 14 19 24 45105 144 152 137 B4 33 18
7 8 8 9 11 14 18 28 46 84153 161 161 95 61 33
7 8 9 9 11 14 20 33 S4 81 111 117 107 53 32 20
LEVEL = 95 KETERS(3)
45 6 7 9 11 14 22 51 B8 0 0 B4 46 16 B
7086 9 9 11 15 17 24 47 97 0 144 107 63 26 12
7 8 9 9 11 15 20 30 63 123 148 158 165 163 33 18
7 08 8 9 11 14 19 31 57 9 173 163 169 103 83 64
708 9 9 11 14 20 33 55 B 122 124 108 67 54 23
Q-23
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40 HETERS(4)

0 0 0 O
§ 9 11 15
9 10 11 15
9 10 11 20
0 ¢ 0 0

163 HETERS(S)

0 ¢ 0 0
? 10 11 15
9 10 11 15
10 11 2
0 0 0 0

185 HETERS(8)
6 0 0 0
9 10 12 15
9 10 12 15

0 12 15

0 0 0

7 K

-4
f' 1

Orawr.uom

RS{(7)
0
14
14
14
0

— s
OOOOOF"I
—a br pea

20
0
§
9
0
0

230 HETERS(B)
0 0 0 0
10 10 0 0
10 10 11 13
b0 0 0
0 0 0 0

263 KETERS(9)
00 0 0
10 10 0 0
10 10 11 12
0 0 0 0
0 0 0 0

95 HETERS(10)
00 ¢ 0
010 0 0
0 10 11 12
0 0 0 0
00 0 0

22 KETERS(1D)
o 0 0 0

0
21
21
21

0

IS
(= 7V B SR NI o ]

0
165

0 0 0 0452 0 0 0
"0 0 0 0452 0 0 0
37 87 174 295 544 195 119 0
40 71 117 236 338 194 119 105
40 0 0235 0160 73 85

6 0 0 0 0 0 O O
4 0 0 0 0 0 0 O
44 109 214 379 564 237 130 0
49 B4 133 311 421 230 130 110
49 0 0311 0223 95 107

0 0 0 0 0 0 0 0
263 0 0 0600 0 0 0
0

165 263 388 416 553 445 338 180

165
0

0

220 381 383 536 488 323 180 137
0 0 0 0 01791791377

0 0 0 0 0 0 0

0
186291 0 0 0 0 0 0 0
0

186 291 410 459 592 470 347 195

166
0

0
0
226
0
0

262 409 441 584 510 348 195 145
0 0 0 0 0194 194 145

0 0 0742 0 0
8739742747 0 0
4588 740 741 742 0
4
0

[

0 0 733 415 459 26
0.0 0 0 0

0 0
07 0
322 4 0
0 264
0 0
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0 10 10 10 0 0 0 ©0 0 0 0 0 0 ¢ 0 0
0 0 10 10 11 12 03244383951710681 0 0 0 O
00 0 0 0 0 0 0 0 0710681681274 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O
LEVEL = 350 METERS(12
00 0 0 0 0 0 0 0 0 01141 0 O 0 O
0 0 0 0 0 0 0 0 0 0 01141 0 0 0 0
00 0 0 0 0 0 0 01132113311341135 0 0 0
0 0 0 0 0 0 0 0 0 0 0 01134 0 0 ¢
00 0 0 0 0 0 0 0 0 0 0 0 0 0 O
INTEGRATEL CROSS-SECTION DRAWDOWN MAP T
t 2 3 5 6 7 8 9 10 11 12 13 14 15 14
1! I 05 6 8 10 12 15 18 23 15 13 12 13 12 10
2V 6 7 8B 9 10 13 18 26 4B 91 127 115123 49 4
3! 7 7 8 9 11 14 18 28 55 97 111 111 127 74 43
41 6 5 7 7 B 13 16 29 53 97 191 451 137 78 43
5! 6 3 7 7 9 1317 37 45116 250 328 173 8% 72
61 3 6 6 7 9 11124186 256 266 383 377 220 135 91
71 5 6 6 7 9 11140 211 273 300 392 393 238 144 97
8L 0 5 & 7 6 7113 161 217 294 491 701 230 132 132
9t 0 5 & 7 6 6117 142 219 323 484 451 256 134 136
10! 0 5 7 7 6 6 0162219 476 474 454 340 135 0
e 0 5 7 7 6 6 0162219 476 473 454 0136 0
121 00 0 0 0 0 0 0 0 0 o01141 0 0 O
STORAGE STATE AEOVE RESISTIVE LAYER
A-ARTESIAN W-UATER TAELE 0-ZERD THICKNESS
D-BRY NODE
Vv ¥ W W ¥ W OH WD OO0 0 W W W
¥ ¥ W A A A A W W D O 0 0 D W W
¥ ¥ ¥ A A A A A W W DD W W W W
oW oA A A A A A W W W W W W W OW
E A A A A A A A A A A A B W A A
211 STORAGE AROVE RESIST
1 2 3 4 5 6 7 8 9
L1 BI3B 7340 7340 7340 7340 7340 7340 7340 7340
2! 4573 4026 4026 4026 4026 4026 4026 4026 4024
30 A573 4026 4026 4026 4026 4026 4026 4026 4026
40 4073 4026 4026 4026 4026 4026 4026 40246 4026
S 6BB4 6060 6060 6060 6060 6060 6060 4040 6040
THE LAYER € WKICH HAX FLOW OCCURS = 7

1824538335333 335938338998344238893338888083948388888808¢4
trxy UERTICAL WATER BALANCE FOR 3D OREDODY KODEL fxtyt
1223803298820 0028883828308005¢09¢8828080688528¢88923333234
1“ ¥ X0DEL LAYTERS FLOW INTOWPRD 4

Q-25

8
18
25
S8
60

C OO0 OO OCOO

10
7340
4026
4026
4026
6060

1
7340
4026
4026
4026
6050

12
7340
4026
4026
4026
6060

13
7340
4026
4024
4026
6040

14
7340
4026
4026
4026
6060

15
7340
4026
4026
4026
6060

16
5473
3002
3002
3002
4518



[R3ESRVESRAER IR PERISINITETCS08 22080842 8838283¢28932328
¥

1 b 1233854.8 t
¢ 2 3 1233854.8 X
1 3 t - 1234558.4 b
¥ 4 b4 1235183.3 t
t 5 b ¢ 1235512.1 t
¥ [ t 1235674,5 t
b 7 b ¢ 1234194,2 e
4 8 t $86283,7 t
t 4 b 230320.7 t
t 10 X 114011.4 t
t 1 ¢ -106,2. b4
t 12 pd 0.0 b4
22389284069082802922020003¢00009030%800000004¢¢088820482¢1

je2dedesee2e0e02200008828328083000800800800¢000¢0e¢¢0888421
r3rrr STORAGE WATER RRLANCE FOR 3D OREBODY HODEL ¥ixix
fessesatoetosseciesetetideticadictosticocosobicieteeditd
tHNODEL LAYERY FLO® FROM (BPD) %
j22SRe SR8 020220308032 08R2000200¢82000003022¢00 0000441
X X 0.0 ¢
' 34,6
130.6
26,7
18.4
99.4
98,4
38.2
77.:5
31,2
94.5
12 0.0
§896903082200280280830800000220 08080308 000¢0080¢20945844
3D WATER BALANCE IS WITHIN -100,0184320783 %

P P Pt PE PE PE P P P S M
——
O 0 0 N0~ U N
PE PE Pt PE ¢ P P Pt Pt PE Pe
P Pt Pt Pt PE P P P4 P P Pt PE

3D RESISTIVE LAYER VERT. @

9
402
1284

10
0
0

34756 123409 104448

56205 196156 208034

1 2 3 4 5 6 7 8
! 286 244 190 1335 139 232 551 1BSH
21 615 656 444 143 80 187 343 1180
3! 840 622 425 2972 1727 BB24 7982
4! B24 626 447 378 3933 6979 20002
R 857 702 575 445 3033 7983 11008 3744
3D HEAD BELOW ELEV. AT NOBE 9 1 2 -16.8 K=-50.63960029939

9
3D HEAD BELOW ELEV. AT KOIE 10
3D HEAD EELOW ELEV. AT AGDE 11
II HEAD RBELOW ELEV. AT NODE 13
3D HEAD EELOW ELEV. AT NOIE 14
ZD READ BELOW ELEV, AT MOLE 9

.y
4
22-29

2 -6y H=-87,04742678262
2 -1, H=-87.,3114344%1¢7
2 -1, H=-104,2439485795
2

Q-26

7640

300000000003 H=-45,87193179431
.9 H=-47,0154488171¢

13535

13 14 is
0 66 2391

0 0 1782
496 1782 4702
5744 130122 9072
9824 104531 45105

1
977
1237
1994
4902
13485



-1, H=-136,4238102507
-3,599999999999 H=-147,3701572987
-1, H=-106,9178504315
-5,900000000001 H=-43,38939952083
-17.4 H=-25,82106112978

-27.2 H=-104,956198137

-12,1 H=-144,3581842337

-13.1 K=-151,4078844725

-20,7 H=-137,4940455083

-24,7 H=-85.69320933519

-62,7 H=-85,75508043895

-44,3 H=-157,8330937257

-41.6 H=-160,9408831482

-45,9 H=-160,6095571003

-50,2 H=-95,04227547714

-56.8 K=-60.564647189383

3L HZAD BELOW ELEV, AT MODE 10
3L HEAD BELOW ELEV, AT NODE 11
3l HEAD RELOW ELEV, AT HODE 12
2D HEAD BELOW ELEV, AT NODE 13
3D HEAD BELOW ELEV, AT NODE 14
30 HEAD BELOW ELEV, AT NODE S
ZI HEADV RELOW ELEV, AT RODE 10
3DV HEAD RELOW ELE¥, AT ROLE 1!
SV HEAD BELGH ELEV. AT NODE 12
3D HeAD RELO¥ ELEV, AT RODE 13
31t HERD' RELOK ELEV, AT NOIE 14
SIVHEAD RELOW ELEV. AT NODE 10
3D HEAD BELOW ELEV, AT NODE 11
3 HEAD BELOW ELEV, AT NODE 12
3 HEAD' BELOH ELEV. AT NODE 13
3D HEAD BELOW ELEV, AT NODE 14
3D HEAD RELOW ELEV, AT NODE 15
30 HEAD BELOW ELEV, AT NODE 11 -73.2 H=-111,3643492795
30 HEAD BELOW ELEV. AT NODE 12 =67.6 H=-116,9163944847
3D HEAD' BELOW ELEY, AT NODE 13 5 2 -62, H=-107,2107217439
rraxrxirser TOTAL RESISTIVE LAYER FLOW = 1233854,842982
XIXXLAXLECENTERING 2D HODELt¥rzsrsesy
ITER = 1 ERROR = 155,900599745%  WBAL = 16,28424454424 ¥

mm.b....b.b.:..»cquuwwwmmwh.)m

JFJM?\)}JMhJ?-J'\)FJhJNPJFJFJMPJ"J'\JM

ITER = 5 ERROR = 17,11084448343  WBAL = 10.9392319544 2
ITER = 10 ERROR = 10.07607892123  WEBAL = 5,965897565112 Z
ITER = 15 ERROR = 4.61B735610341  WRAL = 3.011074779756 %
ITER = 16 ERROR = 4,454001615147  WRAL = 2,451093513082 %
ITER = 17 ERROR = 3,20972095329  WEAL = 2,285R241B5403 %
ITER = 1B ERROR = 3,378057143588  WEAL

B

2,010483342816 1
1

ITER = 19 ESROR = 2.662831157188 AL = 1.732403392342

LOCF AGAIN 70 CHANGE 2D FARAMETERS F

222300028280322030908550262898282480830388493099¢08¢1
SEXXOH CRANIDON KINE REGION X
t FLOWS FROK 201 KODEL (GPI) &
P EE O R YRR XL KR L CE O S R EE R XK LR ER LKL LY
THORTH FLOW * SOUTH FLOW ¥ WEST FLOW £ EAST FLOW &
P2939822220803028490889093$209883923334936086¢4832¢¢ 4
L 7617.F 7B9S49.E 124940.8  6076b.%
230822038 9302¢¥03¢33438¢8¢33908833368344¢0800¢0003
tLOCAL INFILYLOCAL STORE $IHPACT FLOWL WATER FAL X
1222023088 220832822043384844¢243889¢49¢884043829004
bO141100.F 215338 1084912.8  4310.x
190000808838230394249098323830888994684444498¢¢433¢4
THIS REPRESEKTS & % ERROR OF ,5113955334573
IKFACTED FLOW TO SWAMP CREEK (GPD) = -10495,746308874
IWPACTED FLOK TO HENLOCK CREEK (BPD) = -7662. 088662263
2D IRAKIOKN KeP T
f203 4

- -

Q-27
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FXTOOOXIIENTERING 300 MODEL1xxtyssss

D0 30 FIMITE DIFFERENCE CONFUTATIONS = T

ITER = 1 ERROR = 1317,280241229 NORK ERROR = 14,46400301537
ITER = 5 ERROR = 325,2957239407 NORM ERROR = 4.04£196549259
ITER = 10 ERROR = 205.7778109834 NORM ERROR = 2,572222637293
ITER = 15 ERROR = 137,176B577157 HORM ERROR = 1.714710721447

ITER = 40 ERROR = 23,07722358948 NORM ERRCR = ,2B884452948485
ITER = 45 ERROR = 16.6609021249 NORH ERROR = ,20B26128%0412
ITER = 50 ERROR = 12,17420008002 MORM ERROR = ,1522112510004
INCREASE MAX MO, OF ITERATIONS 70 S5 7

ITER = 33 ERROR = 9,021731613500 «ORM ERROR = ,1127723951938
INCREASE MAY. RO, OF ITERATIONS 70 60 T

ITER = 80 ERROR = 8,787491364218 NORM ERROR = ,08484364205272

INCREASE HAX NO. OF ITERATIONS 70 65 T

ITER = 20 ERROR = 93.,67429670245 HORK ERROR = 1,170928708783
ITER = 25 ERROR = 64,79504965529 NORM ERROR = ,8099381206911
ITER = 30 ERROR = 46.,91427093316 NORM ERROR = ,5BA4283B64645
ITER = 35 ERROR = 32,38663236667 NORK ERROR = 4045829045834

ITER = 65 ERROR = 5,195382251249 NORK ERROR = ,06454227814062
TNCREASE MAX NO. OF ITERATIONS TO 70 T
ITER = 66 ERROR = 4,935790961753 HORM ERROR = ,06169988702191
30 IRAWIOHN H&FS T
LEVEL = RESIST(D)
305 4 B 10 12 14 16 16 1 0 0 0 2 4 4
4 6 8 10 12 1518 22 28 2 0 0 0 1 9 7
4 6 8 10 13 16 20 26 40 26 2 2 19 1B 13 10
4 6 B 10 12 15 19 25 34 38 27 2 20 22 15 11
45 7 9 11 13 16 19 21 2 20 18 17 18 14 11
LEVEL =  SUBCROF(2)
S 6 7 9 11 14 19 36 84132124 0117 49 17 9
7 09 10 10 12 16 21 35 85 148 179 168 120 69 30 14
9 9 10 11 13 17 23 31 92 170 185 173 156 9 40 21
9 9 10 11 13 16 22 35 61 119 167 186 161 111 72 37
9 9 10 11 13 17 25 43 71 106 136 140 125 60 36 22
LEVEL = 95 KETERS(3)
S 6 7 9 11 14 19 36 84131 0 0 99 49 {7 9
8 9 10 11 13 18 21 35 84 144 0 162 120 &9 30 14
9 9 10 11 13 18 25 40 103 174 187 185 163 118 40 21
99 10 11 13 16 23 39 77 134 202 187 1S5 118 93 71
9 9 10 11 13 17 25 42 75 106 147 147 124 75 &1 26
LEVEL = 140 KETERS(4)
6 06 0 0 ¢ 6 0 0 0 0 0452 0 0 0 0
$ 910 11 13 1827 0 0 0 0452 0 0 0 0
© 7 10 11 13 18 27 49127 227 33I SIS A3 1T 0 0
9 0 10 i1 13 25 26 SI 58 155 263 360 2:2 133 116 94
© 0 ¢ 6 6 0 0 51 0 (263 0178 E5 94 9
LIVEL = 143 AZTZRS(S)
Q-29
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6 0 0 0 0 0 0 0 0 0 0 0
11 14 18 29 58 0 0 0 0 0 0 O
12 14 18 29 S8 151 249 407 575 254 144 0
12 14 26 29 62 115 173 337 438 247 144 121 100
0 0 0 0 62 0 0337 0240106 118 100
METERS(6)

o 6 0 0 0 0 0 0 0 0 0 0 0
12 14 1820532 O 0 06400 O 0 0 O
12 14 18 205 326 479 503 573 651 333 193 0 O

0 14 18 205 273 470 464 S55 S01 338 193 148 148

0 0 0 0 0 0 0 0 0191191148 0
KETERS(T7)

o 0 0 0 0 0 0 0 0 0 0 0 O
12 14 1723131 0 0 0 0 0 O O O
12 14 17 231 31 S04 557 609 675 381 207 0 0

0 14 17 231 325 S04 536 601 522 362 207 157 157

o 0 0 0 0 0 0 0 0206207157 0
HETERS(8)

6 o 0 0 0 0 0 0747 0 0 0 O
12 0 0 0 0738739742747 0 0 0 O
12 13 16280 399 536 738 740 741 742 0 0 O
0 0 0 0 0 0 0734621 489276226 0

6 0 0 0 0 0 0 0 0 0 0 0 0
KETERS(9)

o 0 0 0 0 0 0 0 0 0 0 0
2 0 06 0 0 0 0 0 0 0 0 O
12 13 15 291 402 540 769 729 699 699 O O

0 0 0 0 0 0 0727 459 S20 283 283

00 0 0 0 0 0 0 0 0 0 0
KETERS(10) :

" 0 0 0 0 0 0 0 0 0 0 0
12 0 0 0 095195395591 0 0 0
12 13 15 0 402 540 §52 714684 0 0 0

0 0 0 0 0 0 0713633 483283 O

o 0 0 0 0 0 0 0 0 0 0 0

2 HETERS(11)

o 0 0 0 0 0 0 O 0 0 0 0
12 0 0 0 0 06 0 0 0 0 0 O
12 13 1S 0 402 540 952 712484 0 O O

6 0 0 0 0 0 0712 6B4 684283 O

o 0 0 0 0 0 0 0 0 0 0 0
KETERS(12)

0 0 0 0 0 0 0 oti4t 0 0 O

0 0 0 0 0 0 0 ot141 0 0 O

0 0 0 0 0113111321133113411351136 0

OO O OO OO0 O O

o0 O OO

Q-30



00 0 0 0 0 0 0 0 0 01133134 0 0 0
60 0 0 0 0 0 0 0 0 0 0 0 0 0 0
INTEBRATED CROSS-SECTION DRAWDOMN HAP T

1 2 3 4 5 ¢ 7 8 9 10 11 12 13 14 15 16

1! 4 6 7 912 14 17 22 28 18 12 10 14 12 11 ¢
2! 8 9 10 11 12 16 22 36 78 135162 133 140 78 39 21
3! 8 9 10 11 12 16 23 3B 85 137 134 130 143 B84 48 28
41 7 6 8B 9 10 1S 20 38 75 127 215 462 151 87 70 64
5! 7 6 B 9 10 16 22 48 89 148 270 338 185 98 B0 67
6! 6 7 8 8 10 13154 231 317 323 376 384 230 145 99 0
71! 6 7 B 8 10 13173 262 337 364 403 399 247 155 105 0
g ! 0 6 8 8 7 8140 199 248 369 491 703 235 138 138 0
9 0 6 8 B 7 B 145201 270 385 485 453 260 141 141 0
10! 0 6 8 8 7 7 0201270476 476 456 341 141 0 9
W 0 6 8 8 7 7 0201270476475456 0141 0 0
12 ! 00 0 0 0 0 0 0 0 0 0114 0 0 0 0

STORAGE STATE AROVE RESISTIVE LAYER
A-ARTESIAN W-WATER TABLE 0-ZERD THICKNESS

D-IIRY NODE
KW W W W W WD A0 0 0 N W W
W ON A A A A W K W 0 0 0 A ¥ W
KWW A A A A A E D A W ON W W
o A A A A A AW W W WO W W W
AA A A A A A A A W W ¥ ¥ 4 &

2D STORAGE AKOVE RESIST
1 2 3 4 S é 7 8 9 10 11 12 13 14 15 16

11 B338 7340 7340 7340 7340 7340 7340 7340 7340 7340 7340 7340 7340 7340 7340 5473

21 4573 4026 4026 4026 4026 4026 4026 4026 4026 4026 4026 4026 4026 4026 4028 3002

30 4573 4026 4026 4026 4026 4026 4026 4026 4026 4024 4024 4026 4026 4026 4026 3002

41 4073 4026 4026 4026 4026 4026 4026 4024 4026 4026 4026 4026 4026 4026 4026 3002

51 6BBA 6060 6040 800 8060 6080 6060 6060 6060 4040 6060 6060 8040 6040 6060 4518
THE LAYER € WHICH HAX FLOW OCCURS = 7

120232003308292039989988008809828¢308¢696824442493890¢¢
xx2x1 VERTICAL WATER BALAKCE FOR 3D ORERODY MODEL ttisg
E2R90202222802222302304283¢9988¢38308393988¢6¢448432¢209
YRODEL LAYERE FLOW INTO(GPD t
2222002050230 P 222022 ERECR00000800209000 0000003020041
i ! ¥ 1256173.4 z
¥ 125¢173.6
S 1257143.,2
1 12-.427,0
4 1261072,9
b 12613%3.8
t 1281%87,2
t £93226.3

Pt 2 P e w9 e
O ~J O~ L1 & G N b
Pt PE PE P 4 e e

G-31

~



b4 § t 137586,0 L3
1 10 1 68178,9 %
b ¢ 1 bd -41.7 z
X 12 t 0.0 pd
L3230222220009298290884223¢28988885¢300238092228822099209 ¢

12822030992280829848330003008000020800800088¢0820832¢83041
kxxxr STORAGE WATER RALANCE FOR 3D ORERCDY KODEL ¥¥tix
[3293¢20¢0332083223203232303¢20280000008¢08000000e88834¢1
YHODEL LAYER: FLOW FROHK (GPD) ¢
f22220¢222003¢22228¢29929008429820832828803882¢80038¢8431

X i ¢ 0.0 t
X 2 t B55.9 b
¢ 3 t 1429.8 pd
X 4 t 168.9 t
S 5 % 61.1 t
X b t 125.2 t
X 7 b4 124,35 t
X 8 ! 35345 ¢
¢ 9 t 2171 z
b 10 t 29.0 X
X 11 b4 28.6 3
t 12 % 0.0 b4
f2220020000020000000¢08002002¢0008002983028280049¢240¢841

JD WATER BALANCE IS WITHIN -100,0277557706

3D RESISTIVE LAYER VERT, Q@

1 2 3 4 S 6 7
boo316 286 221 159 179 363 1098
Po725 769 SIS 169 104 285 727
o990 729 496 3517 2292 12805 13195
973 736 525 4049 5088 9746 29192
Po1013 829 6Bl 557 3749 10364 14818

Ul Bl R

8
2333
2792

77984

9 10 1 12

LU 0 0

192 1288 0 0
486489 0 1907 2079

84403 307237 163118 3589 4135

5152

301 HEAD BELOW ELEV, AT NODE 8 1 2 -28.2 H=-34,3337578084
3D HEAD BELOW ELEV, AT NODE 9 1 2 -16,8 H=-B4,02871795073

30 HEAD BELOW ELEV, AT NODE 1
3D KEAD RELOW ELEV, AT NODE
3D HEAD BELOW ELEV. AT NODE
30 HEAD BELOW ELEV, AT NODE

0
1
13
14
ID HEnD' BELOW ELEV. AT HODE 9 2
1
{

IS

3l HEAN BELOW ELEV, AT KOLE 10
IL HEAD RELOW ELEV, AT NODE {1
20t KEAD PELOW ELEY. AT NOIE 12
3D HEAl' BELOW ELEV, AT NODE 13
3D HEAD RELOR ELEV, AT NODE 14
SI HEAD RELDW ELEV, AT NOIE 15

NMNM'\)P\)

O 0 PRI PO

12 -6, H=-132,3385454642
12 -1, H=-124,10B1424569
12 -1, B=-116.8997801773
! 2

H=-178,7252416775

30 HEAD FELOW CLEV, AT ROLE 9 3 2 -45.6 H=-91,98036532183
IL HEAD BELOW ELEV, AT ROLE 10 3 2 -27.,2 H=-170,2365182471

Q-32

10659 14146 11292 10487

-1

-4,3000600000003 K=-49.34750982313
-29.9 H=-B84,70252799224

-8.5 H=-147.5713806218
1
-1
oD

999999999999 H=-168,2098093844

v H=-119,9943120452
700000000001 H=-68,96855380744
-17.4 H=-29,98118022753

13 14
¢ 256

0 841
194 1314
3336 123383
9452 122354

15
2886
1686
5056
8832

73978

16
1101
1470
2281
5611

15389



IIt HEAD BELOW ELEV. AT NODE 11 3 2 -12.1 H=-1B5,0784453%14 ,
ID HEAD BELOW ELEV., AT NODE 12 3 2 -13.1 H=-173,4152515452
30t HEAD BELOW ELEV., AT NODE 13 3 2 -20,7 H=-1353.7904255139
3D HEAD BELOW ELEV. AT HODE 14 3 2 -24,7 H=-99.25950694272
ID HEAD RELOW ELEV, AT NODE 15 3 2 -37,1 H=-40.09052597259
30 HEAD RELOW ELEV. AT NODE 10 4 2 -62.7 H=-119.3791470302
3 HEAD RELOW ELEV. AT NODE 11 4 2 -44,3 H=-187,0062271421
3Iv HEAD BELOW ELEV. AT MODE 12 4 2 -41,6 H=-1B5,5229452%641
310 HEAD RELOW ELEV, AT NODE 13 4 2 -45.,9 H=-180,5407810543
2D HEAD PELDW ELEV, AT NODE 14 4 2 -50.2 H=-110,8313774851
3D HEAD BELOW ELEV, AT NODE 15 4 2 -56.8 H=-71,87647311188
30t HEAD BELOW ELEV, AT MODE 10 5 2 -B88.4 H=-105.8470201417
30 HZAD RELOW ELEV. AT RODE 11 5 2 -73,2 H=-136.101240353%

30 ~ZAD BELOW ELEV, AT NOLE 12 5 2 -67.6 H=-139,6704727092
3D HEAD RELOW ELEV, AT NODE 13 5 2 -62, H=-124.6029980718
*Iraiyaer TOTAL RESISTIVE LAYER FLOW = 1256173.611413
TXLLELEIOLENTERING 2D MODRELXLXXLIRrtLy

ITER = 1 ERROR = 141,5507631655 WEAL = 7,384780063778 X

ITER = 5 ERRDR = 8.887833623053 GBAL 4,614882034401 %
ITER = 10 ERROR = 3.9824354071347 KRAL = 2,454834176436
ITER = 11 ERROR = 3.BE4TB7999527 EdAL = 2,173955221097
ITER = 12 ERROR = 3.,041939701092 WRAL = 1.B%1446305964 X

LCOP AGAIN TO CHANGE 2D FARAHETERS F

(8388028 353330204933235993802032082300882039808¢
reXXO0OK CRANDON HIKNE REGIONGZ
¥ FLCWS FROH 2D HODEL (6FP D) *
12232008330 84840088000000029082320008000008000088¢44
tNORTH FLORW ® SOUTH FLOW ¥ WEST FLOW % EAST FLOW &
330289384323 9300280833 000490024 08288400¢80¢020¢8%4
X 68999.3% B07934.1  149515.% 45920,
[2300¢0¢22¢¢02220 3802003330000 0¢00¢00000¢2¢¢02828044
$LOCAL INFILXLOCAL STORE ¥INMFACT FLOWE WATER BAL &
138002233034883083002803992238033033083800¢28220444
¢ 146436, 9984.%  1092368.% 7388.¢
133084828328263923323983930493283330032082¢088880¢1
TEIS REFRESENTS A& X ERROR OF 5879948300837
IXPACTED FLOW TO SWAXF CREEK (GFD) = -11578,23445719
IHFACTED FLOW TO HErLOCK CREZK (GFD) = -B123,710479637
- 21 DRAWDORN HAF T
1 23 45 6

~1

2 9101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 2B 29 30 31 32 33 34 35 34 37 38 39 4¢

{1

0

<

00 0000000 0 00 06000O0O0O0CO0O0CO0CO0OD0OD0D0OO0CO0OO0OO0ODDO0O0CO0OO0CD0 OO
20000600 000O0O0CO0CO0CO0OO0COCO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OCO0CO0OO0OO0CO0OO0OO0OO0OO0OO0CDOO0OCOO
300000 00DO0OO0DO0H0O00O00O0OO0O0O00D0O0OO0CDLO0OD000O0O0O0CO0O0O0O0O0C
4 00000000 0C0O0O0CGCO0OO0OCO0O0OO0O0OCDOO0OO0ODO0ODO0OO0O0D0DDO 000000 O CQ
S0 0000 000000000000 D00O00O0O0O000CO00O0O0C0O0O0O0O0O0O0O0O0
400000 000O0OO0O0O0C0D0OTOO0OO0O0O0OC0CO0O0O06DODHD OO 00000000 O0O0CO0 0O
7000000000000 0O00O00O00O0CC0CDIO0OO0OO0O0O0D0O0O00O0OO0OO0CO0CO0OO0O0OO0OO
g o009 GCOOOODsLTDODT!I YT YT DY TOOCO0OO0O0T YT TT L 00000000 C
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ITER
ITER
ITER
ITER

ERROR

"w o u

5.8
40,2
2944

3
7

235493965 NORM ERROR

694988158 NORN ERROR

INCREASE HAX NO. OF ITERATIONS T0 S5 T

ITER = 55 ERROR = 12,25275452158 NORM ERROR

INCREASE FAY. ND. OF ITERATIONS TO 40 T

ITER = 80 ERROR = 9,431982512306 NORK ERROR

INCREASE MAX NO. OF ITERATIONS TO &5 T
ITER = &5 ERROR = 7.27799665934 NORM ERROR = ,09097495824175
INCREASE MAX MO, OF ITERATIONS 7O 70 T
ITER = 70 ERROR = 5,£B14B0457693 NORM ERROR = ,07101850572116
INCREASE HKAX NO. OF ITERATIONS TO 75 T
ITER = 73 ERROR = 4,927318534315 NORM ERROR = ,081591481678%4
3L DRAWDOYN KPS T
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LA I &, B - N 55 ]
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o~ O~ Y o~ Uth
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8
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0
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4 5
2 8
37 14
36 35
2 2

63 120
70 134
84 148
63 122
74 113

63 120
70 133
99 186
79 135
77 113

1

7298474627 NORM ERROR
3 ERROR = 21,82B59898266 NORM ERROR
ITER = S0 ERROR = 16,33947132763 NORM ERROR

0
0
i

23

1

9

121
180 197 151 96
189 202 191 131
202 213 220 148
150 159 150 79
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s
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at
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8

w

w N
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0
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2

21

1

8

0

0

0 188
192 209
218 214
162 148

0 452
0 452
340 596
82 391

1

O~ o~ — O O

Fo

O 0 0o

0

+6979044347456
003461873521

+ 3684123093283
+2728574872832
2042433915454

1044094315197

+1178997814038

0 3
0 5
19 17
20 2
B

17 1

147 71

120 1
150 96
226 155
230 155
151 98

0 0
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266 175
265 1735
221 108

4 4

9 7
1310
15 11
15 12

2% 13
46 19
61 27
100 48
44 26

29 13
46 19
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124 93
79 32



LEVEL = 185 KETERS(4)
00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 12 13 13 15 20272435 0 0 04600 0 0 0 0
10 12 13 13 15 20 272 435 613 520 585 445 450 261 0 0
10 0 0 0 15 20272 341 401 481 572 553 440 261 199 199
0 0 0 0 0 0 0 0 0 0 0 025725 199 0
LEVEL = 207 METERS(7)
00 0 0 6 0 0 0 0 0 0 0 0 0 0 0
0 12 13 13 15 20307483 0 0 0 0 0 0 0 O
10 12 13 13 15 20 307 483 662 574 620 485 493 283 0 0
10 0 0 0 15 20 307 434 659 553 414 576 481 283 211 211
00 0 0 0 0 0 0 0 0 0 0276282211 0
LEVEL = 230 METERS(8)
0 0 0 0 0 0 0 0 0 0 0747 0 0 0 0
0 13 13 13 0 0 0 0738739742747 0 0 0 O
0 0 13 14 15 18 3795538 737 738 740 741 742 742 0 0
0 0 0 0 0 0 0 0 0 0736480 741 397 397 0
00 0 0 0 0 0 0 0 0 0 0 0 0 0 O
LEVEL = 263 METERS(9)
0 0 ¢ 0 ¢ 0 0 0 0 0 0 0 0 0 0 0
0 1313 14 0 0 0 0 0 0 0 0 0 0 0 o
0 0 13 14 15 17390542 735773735722720 0 O O
0 0 0 0 0 0 0 0 0 0734704722406 406 0
00 0 0 0 0 0 0 0 O 0 0 0 0 0 O
LEVEL = 295 KETERS(10)
00 0 0 0 0 0 0 0953 0 0 O 0 0 O
0 13 13 14 0 0 0 095195395591 0 0 0 O
0 0 13 14 15 17 0542735952 728745 0 O O O
0 0 0 0 0 0 0 0 0 0728714714406 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 O 0 0
LEVEL = 322 KETERS(11)
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1313 14 0 0 0 0 0 0 0 0 0 0 0 o0
0 0 13 14 1S 16 0542 735952727715 0 0 0 O
G 0 0 0 0 0 0 0 0 0727715715406 0 9
0 06 0 0 0 0 0 0 H 0 0 0 0 0 0 O
LEVEL = 350 HETERS(12)
0 0 0.9 0 0 0 0 01134 01141 0 O 0 0
0 G 0 0 0 0 0 0 0 0 01141 0 0 ¢ ¢
0 0 0 0 0 0 0 DI13NNI3201331134113511361135 ¢
0 0 0 0 0 0 0 0 OI311133I3INZ4 0 0 ¢
0 0 0 0 ¢ 0 0 0 O 0 0 01134 0 O 0
INTEGRATED CROSS-SECTION DRAXDOWN K&k T
{2 3 4 5 & 7 8 9 10 i1 12 13 14 15
T4 6 8 10 1315 18 23 24 17 14 13 14 13
203 9 10 i1 17 47 23 35 71 127 148 154 172 105
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STORACE STATE AEOVE
A-ARTESIAN W-WATER TARLE

—a

© 0 0O 0 0 \g 0 O O )

18 2
17 2

3
i

17 24

8
8
0

0

37

78 134 143 148 176 115 68

41 76 127 226 480 188 114 92
94 92 149 283 358 234 129 104
15 204 308 405 334 384 404 297 195 133
13 231 230 440 376 411 420 325 212 141
7 188 249 368 389 492 723 370 198 198
? 195 271 348 386 490 475 341 203 203
0 271 347 952 485 474 357 203
0 271 387 476 485 477

0

RESISTIVE LAYER
0-ZERD THICKMESS
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'
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2D STORAGE AROVE RESIST

3
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4026
6060
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D> X o

4
7340
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D> o

LAYER @ WRICH HAX FLOW OCCURS = 7

D> LD OO

B
7340
4026
4026
4026
8060

1467%89.3
1467989.,5
1469860.9
1472004.8
1472728.2
1473090.5
1474010.2
9424461
134997.,9
66818.,7
-79.4
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1£23002¢8822280082222228298388000080082382888848888¢8884¢¢¢
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1222803089¢330303¢8290833300¢8800080000483¢828833¢3084¢¢1
X113y VERTICAL WATER BALANCE FOR 3D OREBCIY HODEL %irig
20888208088388$832938¢2933034850098808884038380238885¢ ¢4
FLOW INTO(WGPD
20202238029 2020¢80399000100933¢¢3088¢480840808888403840¢
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0
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[222322322248332892020203838300C3400¢3030200038¢3¢88¢441
txtxx STORAGE WATER BALANCE FOR 3D ORERODY KODEL %%ttt
1£2¢2202338233¢82333223¢328¢89¢8500020800508833¢8382884
*YHNODEL LAYERt FLOW FRON (GPD) ¢
[2822223280$409823092203¢08839908000¢0¢3084¢0¢880800¢¢401

X

Pt Pt PE P PE P PE PE Pt PE P YO

1 1 0.0 L
2 t 472.8 1
3 t 101840 t
4 4 158.1 4
3 b 120.4 X
6 t 488.8 z
7 t 479.2 X
8 t 132,35 b
9 t 147.4 t
10 b 78.1 4
11 % 71,6 1
12 t 0.0 4
1084444840200 0280000003808020048008000008¢008¢000838¢04¢1

3D WATER BALANCE IS

3D RESISTIVE LAYER VERT. @

1 2
11 347 36
20 7% 84S
I W0ee 797
41 1085  BO3
511111 908

ID HEAD RELOW ELEV,
30 HEAD BELOW ELEV,
30 HEAD RELOW ELEV.
30t HEAD BELOW ELEV,
Sl HEAD BELOW ELEV,
3D HEAD BELOW ELEV,
3D HEAD BELOW ELEV,
3D HEAD RELOW ELEV,
i1 HEAD RELOW ELEV,
I0 HEADN RELOW ELEV.
3D HEAD RELOW ELEV,
3D KEAD BELOVW ELEV.
SIHEAD RELOW ELEV,
30 HEAD BELDW ELEV,
3D HEAD RELOW ELEV.
3D HEAD BELOW ELEV,
ID HEAD BELOW ELEV.
STl HZADl RELOW ELEV,
3D HEAD RELOW ELEV.
3D HEAD RELOW ELEV,
1) HEAL BELDW ELEV,

WITHIN -100.0307888804 %

3 4 5 6 7 8 9 10 il 12 13 14 13 16
244 171 175 296 709 2395 2552 0 0 0 0 0 3318 1871
565 1B3 109 273 54B 2036 1280 0 0 0 0 0 1817 2465
541 3844 2549 13481 13534 72959 79458 104448 0 0 191 1536 5063 3754
572 4380 5345 10010 29817 B4761 303214 181229 4033 4323 S349 122937 8788 7894
746 610 4057 11037 15661 5433 11194 14245 11414 103550 9432 144912 102917 20818

AT NODE 9 1 2 -18.8 H=-62,57486222558

AT NODE 10 1 2 -6, H=-119,8429457011

AT HODE 11 1 2 -1, H=-120,6225745454

AT NODE 13 1 2 -1, H=-147,2301440753

AT NODE 14 1 2 -4,300000000003 H=-71,35801401427

AT KODE 151 2 -20,7 H=-29,48140180483

AT NODE 9 2 2 -29.9 H=-70.18444544017

AT NODE 10 2 2 -8.5 H=-134,0403399912

AT RODE 11 2 2 -1, H=-179,83798B945

AT NODE 12 2 2 -3.59999999999% H=-194.4054189452

AT RODE 13 2 2 -1, H=-150.7841439129

#T HOLE 2

AT NOLE 2 -17,4 H=-46,25435455094

i
1
1 -5,900000000001 H=-96.35215344852
1
#T NODE 9 3 2 -45,6 H=-B2,523051B0774
{
1
i

0
1
2
3
4
5

AT NODE 10 3 2 -27.2 H=-148,0807332815
AT KODE 11 3 2 -12.1 H=-189,0112900051
AT KODE 12 3 2 -13.1 H=-201,7194284901
AT NODE 13 3 2 -20,7 H=-191,3094282382
AT NODE 14 3 2 -24.7 H=-131,3977756746
AT RODE 15 3 2 -37.1 H=-60.614603146718
AT RODE 10 4 2 -62,7 H=-122,0305821603



3D HEAD BELOW ELEV, AT NODE |

30

142

242

31 HEAD' BELOW ELEV. AT NODE 13 4 2

3D HEAD BELOW ELEV. AT NODE 14 4 2
3D HEAD BELOW ELEV. AT NOLE 1S 4 2 -56.8 H=-99.69500742174

052

152

2352

52

a0
30
30
30
I

HEAD BELOW ELEV. AT NODE 1

HEAD' FELOW ELEV. AT NOILE 1
HEADl BELOW ELEV. AT NODE 1
READ BELOW ELEV. AT HODE 1
HEAD RELOW ELEV., AT NODE 13

TEXaE3rey TOTAL RESISTIVE LAYER FLOW = 1447989.489944

EXEVEXXIXSENTERING 2D HODEL¥®fxx1frss
ITER = 1 ERROR = 223,1924303245
ITER = 5 ERROR = 25,33983983802
ITER = 10
ITER = 15 ERKOR = 6.7993342986
ITER = 19 ERROR

WRAL =
WEAL =
ERROR = 14,60929538832

3.998354726673

-44,3 H=-202,4174849453
-41,4 H=-212,8015429903
-45,9 H=-220.,3816947971
-50.2 H=-148,0632446481

-88.6 H=-112,6306382575
-73.2 K=-149.,7756239%01
-67.6 H=-159.002078602
-82. H=-150,0364726597
HEAD BELOW ELEV. AT NODE 14 5 2 -69,2 H=-79,44427354363

20,37995530525 %

13,56620803537 %
WRAL = 7,353428394219 X

WBAL = 3.,753220678043 I
WEAL = 2,202610488%8 %

ITER = 20 ERROR = 1.849478134701  WBAL = 1,944974108194 %
INCREASE HAX NO OF ITERS TO 25 T
ITER = 21 ERROR = 3.061224265804  WBRAL = 1,685470021631 %

LOQP AGAIN TC CHAKGE 20 FARANETERS F
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41
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10!

1832839358322029833830088050000028390000800¢0886831
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t FLO¥S FRON 2D HODEL (BFPD) X
1£020820823#8328832233832339932423008242028222083¢44
KNORTH FLOW % SOUTH FLOW % WEST FLOW % EAST FLOW ¢
j2eR0202000028008 00020220282 8824304830883¢8300008¢041
4 80044t 947866.¢ 179406.% 78670.%
j2282022088002088803223233¢082¢¢02¢800¢¢8008080¢¢841
¥L0CAL INFILYLOCAL STORE ¥IHPACT FLOW® WATER RAL &
132142292883223202082204224283438203804433¢49088¢9¢4
¥ 139703.% 35532, 1285986.% 8768
[2322923092¢23032028389¢930820880¢39¢¢400ed88¢00¢¢]
S REFRESENTS A X ERROR OF ,4610629068524
#CTED FLOW TO SWAHF CPEEK (GFT) = -13791,41273685
ACTED FLO® TO HZMLOCK CREEK (GPD) = -94£5.192250592
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ITER = 40 ERROR = 17,76075506183 NORM ERROR = ,2220094382729
ITER = 45 ERROR = 13.6070205471 NORM ERROR = 1700877568388
ITER = 50 ERROR = 10.52058398544 NORM ERROR = ,131507049818

INCREASE HAX KO. OF ITERATIONS TO S5 T
ITER = 35 ERROR = B,204063131411 KORX ERROR = ,1025507891424
INCREASE KAX ND. OF ITERATIONS T0 60 T

TER = 60 ERROR = 4,459685978146 NORM ERROR = ,08074607472683
INCFE#SE K4X NO. OF ITERATIONS T0 45 T
ITER = 65 ERROR = 5,142884477764 NORM ERROR = ,06428608097205

INCREASE HAX HO. OF ITERATIONS 70 70 T

ITER = 66 ERROR = 4,92088359457 NORM ERROR = ,06151104493212

30 TIRAWDOWN MAPS T

LEVEL = RESIST(1)

8 11 13 18 18 21 16 1 0

10 13 16 19 22 27 29 2 0
2

6

7 1 10 9
8 10 13 16 20 25 32 45 26

8

7

0

0

0 20 15 12
10 13 16 19 24 31 42 3
9 11 14 17 20 23 26 26 23 21 20

25 18 14
22 1B 14

SURCROP(2)
1012 15 19 27 57
13 14 16 21 28 50

110 163 156 0 163 79 38 16
112 180 216 217 167 107 57 23

8

2

2 13
2 12 .13

12 13

14 17 24
14 16 21
15 17 21

29
28
32

29
44
54

126 203 223 222 212
77 152 228 236 242
20 135 173 182 171

152 76

170 117

59 33

33
36
30

LEVEL = 935 HETERS(3)

B 10 32 153 19 27 D56 109
1112 13 14 17 23 28 S0 {11 177 0 210 167 107 57 23
2 12 13 15 17 23 32 52 133 208 226 233 247 176 76 33
2 12 13 14 16 21 29 350 97 145 244 238 251 176 139 104
12 12 13 15 17 21 32 54 94 135 185 191 172 117 91 37

162 0 0140 79 38 16

CLEVEL = 140 METERS(4)

60 0 0 0 0 0 0
14 15 17 24 315 0 0 0 0452 0 0

0 0452 0 0
12
12 14 15 17 24 35 66 159 259 364 603 285 194
0
0

0 0
0 0
0 0
14 153 17 33 35 69 122 1B6 304 407 284 194 170 141
0 0 0 0 0 69 0 0303 0240 127 139 144

= 163 HETERS(D)

60 0 0 0°0 0 O
12 13 14 15 18 24 39 8!
12 13 14 15 18 24 39 Bt
120 14 15 18 35 39 389
2.0 0 0 0 0 0 B89

—
O o O
?\)(»l
L’\'—‘OO

<
(73]
~J

LEVEL = 1
0 9
0 i

11 14

o HETERS(8)
0 0 0
16 19 25
16 19 20 3

60 0 0 0 0 0 O
0 0600 0 0 0 O
4 594 469 462277 0 0

wn © 0

0
0
4

- pa
wn

33

Q-41



110 0 0 19 25361 469 615 497 580 Sé1 452 277 215 215
00 0 0 0 0 0 0 0 0 0 0274275215 0

LEVEL = 207 HETERS(7)

00 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 14 15 16 19 244104639 0 0 0 0 0 0 0 0
11 14 15 16 19 24 410 639 670 585 626 688 503 298 0 O
110 0 0 19 24 410 549 669 565 621 S84 492 298 227 227

00 0 0 0 0 0 0 0 0 0 0295297227 0
LEVEL = 230 HETERS(8)

00 0 0 0 0 0 0 0 0 0747 0 0 0 0

0 13 15 16 0 ¢ 0 0738739742747 0 0 0 O

O 0 15 16 1B 21 505 734 737 738 740 741 742 742 742 0

0 0 0 0 0 0 0 0 0 0736683741408 408 0

0 0 0 0 0 0 0 0 0 0 0 0740 0 0 O
LEVEL = 263 HETERS(9)

00 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0015 15 16 0 0 0 0 0 0 0 06 0 0 0 0

0 0 15 16 18 21525735738 773735723723 0 0 0

0 0 0 0 0 0 0 0 0 0734706722417 417 0

00 0 9 0 0 0 0 0 0 0 0 0 0 0 0
LEVEL = 295 HETERS(10) S

6 0 0 0 0 0 0 0 093 0 0 0 0 O O

¢ 15 15-16 0 0 0 09519539559%1 0 0 0 0

0 0 15 16 18 20 0735718952729 746 0 0 O O

00 0 0 0 0 0 0 0 0728718716417 0 0

600 0 0 0 0 0 0 0 0 0 0 0 0 0
LEVEL = 322 METERS(11)

00 0 0 0 0 0 0 0 0 0 0 0 0 0 O

0151516 0 0 0 0 0 0 0 0 0 0 0 O

0 0 15 16 1B 20 0735738952728716 0 0 0 O

00 0 0 0 0 0 0 0 0728716716417 0 0

o0 0 0 0 0 0 0 0 0 0 0 0 0 ¢ 0
LEVEL = 350 METERS(12)

0 0 0 0 0 0 0 O 01134 01141 0 0 0 O

00 0 0 0 0 0 011311133 01141 0 0 0 0

0 0 0 0 0 0 0 01131113211331134113511361135 0
00 0 0 0 0 0112911301131113311331134 0 0 9

0 ¢ 0 ¢ 0 0 0 ¢ 0 0 0 01134 0 0 O
INTEGRATED' CRCSS-SECTION DIRAWIOWN MAF T

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16

pros 7 10 12 15 18 22 27 31 20 14 12 16 14 13

2010 11 12 14 16 20 29 49 103 167 199 171 151 121 48

3010 11 13 14 16 21 29 52 109 168 164 145 195 131 D

41 § 8 10 11 13 20 26 S1 94 148 247 488 202 129 103

SUo9 8 10 11 13021 29 48 110 169 297 345 247 143 117

61 8 10 10 11 14 18 271 403 413 344 391 410 305 207 143



708 10 10 11 14 1B 307 442 444 383 414 424 332 223 {52
I 81 0 7 10 11 9 11 253 348 348 369 492 724 370 204 204
91 0 8 10 11 9 10 262 368 369 386 490 476 381 209 209
100 ¢ 8 10 11 9 10 0 387 369 952 486 477 358 209 0
1110 B 10 11 9 10 0 367 369 476 485 477 0 209 0
l 221 0 0 0 0 0 0 0 0 01134 O0114F 0 0 0
STORAGE STATE AROVE RESISTIVE LAYER
I A-ARTESIAN V-UATER TABLE 0-ZERO THICKNESS
D-IRY NODE
A I I
' LW W W A & A W D W OO 0 0 A W W
WM W A A A A& A DDA WD W W W
WoW A A A A A A W W OW W OW N W W
' WA A A A A A A A U W W ¥ ¥ A& &
l 2D STORAGE ARDVE RESIST
1 2 3 4 5 6 7 8 9
11 B3IB 7340 7340 7340 7340 7340 7340 7340 T340
I 21 4573 4026 4026 4026 4026 4026 4026 4026 4026
304523 4026 4026 4026 4026 4026 4026 4026 4026
41 4573 4026 4026 4026 4026 4026 4026 4026 4026
S 51 4BBA 6040 4080 - 60KD 6060 5080 4060 - 8040 4040
l THE LAYER 8 WHICH KAX FLOW OCCURS = 7
l R L R L L KO R T L LR AL E LR L L AL S
31112 VERTICAL WATER BALANCE FOR 30 DREBODY HODEL fiirg
. SRR R KR L R T L LR E R IR S L L L X TTRLLELLE
tYO0DEL LAYERX FLOW INTO(GPD) ¢
TR L L KT TR R SR L T T LR T LL LA LAY
t 1 t 1413590, 3 t
l t 2 2 1413590,3 t
t 3 t 1415880, 6 t
1 4 1 1418¢12,8 t
. 1 5 t 1419358,8 t
t 6 t 1419664,8 t
1 7 t 1420531,7 t
'x . B 1 892662,5 t
t 9 t 135007,0 t
t 10 £ 86829,8 t
t 1 t -41,9 t
' t 12 t 0.0 t
199899089 92403338382089439889088828¢0¢898848828806888841
130508080889 8883¢20289089¢83830¢8064848890232889883885¢8484¢
' 11181 STORAGE WATER EALANCE FOR 31 OREEDDY KOLEL freeg
I 0-43

OO OO OO

10
7340
4026
4026
4026
4060

1
7340
4024
4026
4026

8660 -

12
7340
4026
4024
4026
6060

13
7340
4026
4028
4026
6040

14
7340
4026
4026
4026
6080

15
7340
4024
4026
4024
6060

16
5473
3002
3002
3002

4518 -



O R R L L KRR L LR LR SR A

*HODEL LAYERTZ

FLOV FROK

GPD 12

2228202000 23R2283303323320 8¢ PteRe0000eeteeressestss

P PE FE ¢ PE P 2t PE 2 P PE PE PE

1

w0 N O~ U e

9
10
1
12

¢

P Pt Pt Pt Pt Pt P PE P Pe

t

1

2020200008822 2000820000000028¢0¢000800 0084880088884

0.0
95641
678.8
196.9

66'3
395.1
407.1

24,4

57.6

30.4

27,9

0.0

P e PG PE P P PE PE PE P PE P P

3D BATER RALANCE IS WITHIN -100,0302635844 I

30t RESISTIVE LAYER VERT. @

!
!
!
!

L B S 7Y B N B

1 2
409 368
529 979

1265 924
12457 934
1300 1060

3D HEAD BELOW ELEV,
30 HEAD BELOW ELEV,
3D HEAD BELOW ELEV,
3D HEAD BELOW ELEV,
3D HEAD BELOW ELEV,
3l HEAD BELOW ELEV,
30 HEAD BELOW ELEV,
3D HEAD BELOW ELEV,

3D
3n
L
KU
30
3N
KC
3o
3N
3n
K
3k
3n
30
i
3D
30

HEAD
HEAD
HEAD
HEAD
READ
REAT
HEAD
HZAD
HEADI
HEAD
HEAD
HZAD
HEAD
HERD
HEAD
HEAD
HEAD

RELDW ELEV,
RELOW ELEV,
KELOW ELEV,
RELOW ELEV,
RELOW ELEV,
BELOK ELEV,
RELOV ELEV,

EELOW ELEV.”

BELOW ELEV,
BELOW ELEV.
RELOW ELEV,
RELOW ELEV,
RELO® ELEV.
RELOW ELEV.
KELOW ELEV,
FELDW ELEV,
RELOW ELEY,

3 4
282 203
642 206
622 4411
bb4 5133
872 717

11
0
0
1907
2763

S 6 7 8 9 10
241 547  1B43 1296 ¢ 839
139 420 1235 2878 0 1288
3096 17692 18659 111016 .. 0. 0
6359 12718 38242 112330 393439 125127
4824 13333 19153 4483 13776 13320 10547

AT NODE 8 1 2 -28,2 H=-56,75284342724
AT NOBE 9 1 2 -16.8 H=-110,075284812¢

AT NODE 10 1
AT NODE 11 1
AT NODE 13 1
AT RODE 14 1§
AT NORE 15 1
AT KOIE 8
AT NOLE 9
AT HOIE 1
AT NOLE 1
AT NOLE 1
AT KODE 1
AT KOLE 1§
AT NOIE 1
AT HODE
AT NODE
AT NODE
AT KDLE
AT NOLE
AT NODE
AT NOLE
AT NOLE
AT KOLE
AT NOLE

02
12
22
32
42
32

103
11
12
13
14
13
10
11
12

N S I ST 2N B /N IV )

-6, H=-163.3357129059
-1, H=-135,528275683

-4.300000000003 H=-78,7246478215

2
2
2 -1, H=-163.4177478299%
2
2

22
22

2
2
2
2
2
2

2
2
2
2
2
2
2
2
2

-20.7 K=-37.66026711593
-41.3 H=-50.,05905024525
-29,9 H=-111.9408460591

-85 K=-179.7864728893

-1, H=-215.8182778453
=3.599999999999 H=-216,4575674489
-1, H=-167,30396130%9
-5,900000000001 H=-107,2994992945
=174 H=-57,02269644922

9 32 -45.6 H=-124,484549375

-27.2 H=-203.2958351344
-12.1 H=-223,1306177211
-13.,1 H=-222,0093857483
=20.7 H=-211,5199314144
-24,7 H=-151,5248748708
-37.1 H=-75,92580930193
=62,7 H=-101,9042630404
-44,3 H=-228,1324323208
-41,6 H=-236,1702494561

Q-44

—

14 15 16
567 3076 2355
841 1273 3044
721 4516 4350 -
08432 8190 8991
34877 120287 24044



3D HEAD RELOW ELEV. AT MODE 13
3 HEAD BELOW ELEV. AT NODE 14
3D HEAD BELOW ELEV. AT NODE 1S .8 H=-117,4109845945
3D HEAD BELOW ELEV. AT NODE 10 8.6 H=-135,2659794908
3D HEAD RELOW ELEV. AT NODE 11 5 2 -73,2 H=-173,2404832451
3D HEAD BELOW ELEV. AT NODE 12 5 2 -47.6 H=-182,0344692544
30 HEAD' RELOW ELEV. AT NODE 13 S 2 -42, H=-171,4528890191
30 HEAD RELOW ELEV. AT NODE 14 5 2 -69.2 H=-9B.76355292476
Yrarkeress TOTAL RESISTIVE LAYER FLOW = 1413590,2467081

4 2 -45,9 H=-241,3929157339
4 2 -50,2 H=-170,3417851447
42 -5¢4
52-8

FYTLITATXTENTERING 2D KODELX*Xrfrriix

ITER = 1 ERROR = 162,1747851191
ITER = 5 ERROR = 5,311459181328
ITER = 4 ERROR = 3,874735682759  WRAL = 2,004525901948 Z
ITER = 7 ERROR = 3,750277766194  WBAL = 1,7633598389 X
LOOF AGAIK TO CHANGE 2D PARANETERS F

WRAL = 4,323647964642 1
WEAL = 2,279496016568

$234030422083¢889028¢30823¢90¢98¢828¢88304800483¢¢1
YEXXONKN CRANDORN XINE REGIONT
t FLOWS FROH 2D KODEL (BPD) ¥
j22es8 2008000020 02¢220820¢02000800808¢03¢0000088¢¢ 020!
YNORTH FLOW ¥ SOUTH FLOW % WEST FLOW ¥ EAST FLOW &
132638280230 ¢0R0808088¢02084¢008820808800¢028800¢41
2 75718.% §31764:2 173458+& -  B098i.% -
[3362¢3082002¢22804802400208¢000809¢30080008¢8¢0841
¥LOCAL IkFIL¥LOCAL STORE XIMPACT FLOWS WATER PAL &
(2392232233288 39223030202¢3300o88323280088008024
t 144017.% -1004.x  1261921.2 £E56.¢
$20$820829624¢2900208¢820088004000040082288848¢¢41
THIS REPRESENTS A I ERROR 0F 4123452832893
IHPACTEN FLOW TO SWAKP CREEX (GPD) = -14447,34086491
IMPACTED FLOW TO HEHLOCK CREEK (GPD) = -10196,24651752
20 DRAKDOEN KAF T

12345678 91011121314151617 1819202122 23 24 25 26 27 28 25 30 31 32 33 34 35 36 37 38 39 40
£0 0000000000 00000000000000000000 000000000
200 0000000000000 0000000000000 0000000000000
31000 000000000000 00000000000000000000000 00
400 0000000000000 0000000 00000000060000000 00
5100 0000000000000 000000000000D0000000000000
8 0000000000000 000000000000000000 0000000 00
700 0000000000000000 000000300000 000000000 00
B 00000000001 1112221 1100001111111 100000000
910000000001 1234578 910800001222221110000000
1000000000001 23 46 91114161820 4 1 0 00 3 55 4 42 110000000
10 00 00000 1 1 245 B11131619232717 2 0 00 510 9 753 21 10000 00
20000000000 1 1 246 B11141720253233142227 181412 % 6 4 2 1 1 0 0 0 0 0 0
310 00 00000 1 1 3 46 81113162025334440272323251714136 7 4 2 1 1 0 0 0 0 0 0
140 00 00000 1 23 468 91214172024262422202020 181411 7 4 21 1 0 0 0 0 0 0
159000 00001 123 4568 9111214151616151413131110 8 6 4 2 1 1 0 0 0 6 0 ©
6/ 0000 00001122345 ¢7 8899101099 9877 653211000000
G-45
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2000 0000000000 000O0D0O0O0O0O0IO0O0ID0O0D0O0O0DO0LD0TO0TU0O0

B 0000000000000 D0D00O0D0D00D000000006 6 0 00 00
2200 000000000000 000000000O0O0O0LO0O0LO0O0O0TO0GO0TIO0 0
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301
k3
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0

0
0

0 00000O0O0CO0TO0O

0000 0GO0O0O0TO0O
0000 00O
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000000000000 O0O0DO0O0O0CO0D0D0D0O0O0TI0TO0SO
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¢

00000000000 O0O0CD0CD0O0OO0O0O0 O
4110 000 000000000000 0000.000000000O0L0S6

2.0 0.0 000000000 00000 O0O0DO0D0D0D0O0ID0IO0O0TD0O0TO0 0
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SO

441
451

1270327825944

ROR = 6,012202985371 NORM ERROR = ,07515253731714

’

3.340B4428339

ER = 15 ERROR = 124,8278644725 NORK ERROR = 1,560348367919
= 0620794328602

I}

:OR

K
(OR

16712 NORH ERF

-~
“

70

-

7
£5,56295302549 NORK ERROR = ,819337037818¢4

18,10285091334 KORM ERROR = 2269106344168

267,26

ROR = 4,966354¢28817 HORH ER

RESISTIL)

0R
11

ROR
R
ERROR = 10,162¢2260757 NORK ERROR

RROR = 33.79612471646 NORM ERROR = 4224515539802

30 ER

I MODEL T
RTLXAXXRLIENTERING 3D MODELSErYfrstsy

10 ER
0 ERRER
42 EK

-

NTER
R =

I0t DRAYDOUN HAPS T
VE

-

£
ITER = 1 ERROR = 3260.31857141 NORK ERROR = 40,75298214263

ITER = 5 ERROR = ¢91,9099587723 NORX ERROR = 8.,6488744B4654

DO YOU WANT TO TERMINATE THE SIMULATION
ITER

EARA RS2 2R 2R2 5221232323332 30 11341
DO 30 FINITE DIFFERENCE COMPUTATIONS = T

INFUT DELTA 30,

ACC X ERROR FROM ORSERVED 0. Z
TIKE = 495, 30.

I
T
LE

uw

4 16 18 20

.
-

b



11
11
11

9

O~ O~ O~ N
oo 00 o

LEVEL =
6 8
10 13
12 13
12 13
12 13

10
14
14
14
14

95
10
14
14
14
14

LEVEL =
6 8
11 13
12 13
12 13
12 13
LEVEL = 140
14
120 14
)

163

14
14
14

185

207
0 0
516
16
0 0
0 0

27
“v

0
1¢
b1
0

13
14
13
12

16
17
16
14

19
21
20
17

SUBCROP(2)

12
14
15
15

15

15
17
17
17
17

18
21
22
21

2

METERS(3)

i2 15 18
15 17 23
1517 33
15 17 2
15 17

&3S

HETERS(4)
0 0 9
15 18
16 18 24
{6 18

2000

HETERS(3)

0 0 0
16 18 25
16 18 25
16 18 35
0 0 o0

AETERS(6)
00
16 19
1719
0 19
00 0

KETERS(?)
0 0 0
17 19 24
17 19
o 1e
(N

' HETERS(B)

0 ¢
1
1

[ BN AN
<> ~0

a9
<

2
25
20

27
32
33
24

39
37
37
45
35

39
37
48
50
54

o~ O~ o
0 wpry oo

77
77
g8
£8

372
572
449

640
b4
089

~J
()
L e N e e ]

17
33
44
26

731
751
89 1
76 1
90 1

771

76 153 0 248 231

109 1
93 1
521

2.0 0 0 5
14 11 12 8 18
40 27 23 23 25
24 22 20 20 21

34 138
31 212
71 225
51 247
43 194

0 228 147
261 232 183
264 275 25
278 311 290
217 230 181

30 0179 146
89 229 248 315
62 263 279 319

43 206 227 238

306

204

0 452
0 432
362 612 35
425
20 0

0 0
0

5 447
344
’)’)1

335
309 22
0 0 0 0
0 0 0 0
612 404 361

509 398 341
0 390 273

0 0 0 0
0600 0 0
674 514 595
579 506 493

0 482 467

0 0 0 ¢
0 0 0 0
B2 630 492 548
262
0

600 540

0 9

14

17
18

94

120
152
213

88

93
182 119

151

12
14
14

57
69
85
119
46

36
68
85

306 243 191
157

S8

OO OO



00 0 ¢ 0 0 0 0 0 0 0 0740741 0O O
LEVEL = 263 HETERS(9)
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 16 16 17 0 0 0 06 0 0 0 0 0 0 0 O
0 0 16 17 19 2526735738773 736725724 0 O O
0 0 0 0 0 0 0 0 0 0735709 727 560 540 0
o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
LEVEL = 295 HETERS(10)
¢ 0 0 0 0 0 0 0 093 0 0 0 0 0 0
0 16 16 17 0 0 0 09319539559%1 0 0 0 O
0 0 16 17 18 20 0735738952730 71% 0 0 0 O
00 0 0 0 0 0 0 0 0730718718560 0 0
0O 0 0 0 0 0 0 0 O 0 0 0 0 0 0 O
LEVEL = 322 HETERS(1{)
60 0 0 0 0 0 0 0 0O 0 0 0 0 0 O
0 16 1617 0 0 0 0 0 0 0 0 0 0 0 0
0 0 16 17 1B 20 0735738952729719 0 O O O
0 0 0 0 0 0 0 0 0 072971971950 0 0
00 0 0 0 0 ¢ 0 0 0 0 0 0 0 0 0
LEVEL = 350 METERS(12)
00 0 0 0 0 0 0 01134 01141 0 0.0 .0 -
0 0 0 0 0 01128 O01131113311351141 0 0 0 0
0 0 0 0 0 0 011291131113211331134113511361135 0
0- 0 0 0 0 01128112911301131143311331134 0 0 0
0 0 0 0 0 0 0 0 0 0 0 01134 O O 0
INTEGRATED CRGSS-SECTION DRAKDOWN MAP T
1 2 3 4 5 6 7 8 % 10 11 12 13 14 15 16
11! 6 & 10 13 16 19 2 27 25 16 15 14 13 14 13 11
20 11 12 13 14 17 21 28 42 BY 150 203 204 255 210 133 75
3011 12 13 14 17 22 28 46 B9 157 174 194 256 229 153 92
410 10 9 11 12 13 21 26 0 85 142 251 494 255 253 179 145
b 10 9 11 12 14 21 29 46 102 163 305 374 298 249 203 171
61 8 10 10 11 14 19 271 403 411 341 395 418 340 394 249 0
71 8 10 10 11 14 1B 308 462 445 381 418 431 383 371 281 0
B! 0 B 11 11 9 11253 368 368 349 492 726 370 278 278 O
9! 0 B 11 11 9 11263 368 369 386 490 478 364 280 280 O
10 ! 0 8 11 11 9 10 0 36B 389 952 487 479 359 280 O 0
11! 0 8 11 11 9 10 0 368 369 476 486 479 0280 0 0
121 0 0 0 0 0 0 0 0 01134 01141 0 0 0 O

STORAGE STATE RBOVE RESISTIVE LAYER

A-ARTESIAN
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¥-WATER TAELE
D-DRY NODE
L

> > >
™ > > I

0-ZERD THICKMESS

¥ 4 0 0 0 It W W
¥ ¥ 0 0 0 D ¥ W
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2D STORAGE ABOVE RESIST

4573 4026 4026 4024 4026 4026 4026

4573 4026 4026 4026 40286 4026 4026

4573 4026 4026 4026 4026 4026 4026

6BB4 4060 4080 8060 6060 6060 4040
AYER @ WHICH HAX FLOW OCCURS = 2

r—-_.._._.__

1
2
3
4
5!
£

TH

12323020833822824394322$8309208904¢0¢0300850888882488431
Trrit VERTICAL WATER PALANCE FOR 3D OREBODY MODEL tfifx
1223200829002¢85090283983032280¢00883¢280003888888808804841
*HODEL LAYERY FLOW INTO(WGPD t
IXXXXXXXXXXXttiXlXXXXXXXXXIXXXXXXXXXXIttxtlttttXtt!ttitt

. 1 2 3 4 5 6 7
I BIIB 7340 7340 7340 7340 7340 7340

t 1 £ 17144109 t
2 : 1714410,9
lt. 3 : 1712570.0
i 4 t 1426557,2
i 5 : 14886090
lx & 5. 1488956.7 -
t 7 ' 13063450
t 8 : 809022,7
t 9 : 135095,0
Ix 10 t 468704
¢ 1 t -32,0
t t 0,0
.txxxxxxxxxxxuzxxxtm:xxxmxxxxxxmxzxxxtxx:xxx:xxx

Ix:xxxxxxu 1£808890400822¢884000830030808¢80¢08¢0888880¢40!
1r11r STORAGE KATER BALANCE FOR 3D ORERODY KODEL pirix
18232228309232582830002308000280820¢88000830¢0880¢88¢8¢¢4

Ilt KODEL LAYERY FLO® FRON (GPD) ¢
[82322280¢30820908400220994028200000088¢0084¢02000¢00800¢0¢1

1 1 x 0,0 s
Ix 2 3 1399,5 1
1 3 t 26194 3
t 4 t £52.2 t
lx 5 ! 140,7 t
' 6 ' 145,9 t
t 7 t 160,5 1
t 8 ' 44,2 t
lx 5 £ 43.8 t
' 10 t 21,0 :
t 11 t 19,2 t
lx 12 1 0.0 1

NNN””NN"(N*NN

8
7340
4026
4026
4026
6060

9
7340
4026
4026
4026
6060

Q-49

10
7340
4026
4026
4026
6060

11
7340
4026
4026
4026
6060

12
7340
4026
4026
4026
8060

13
7340
4026
4024
4026
6060

14
7340
4026
4024
4028
5060

15
7340
4026
4026
4026
6040

14
S473
3002
3002
3002
4518



1992390222322992328883¢0¢2920283809802443230223202820242¢

3D WATER BALAMNCE IS

WITHIN -100.0261336075 %

3D RESISTIVE LAYER VERT, @

1 2
1Y 429 39
21 972 1020
31 1319 956
41 1296 964
SV 1385 1102

ID HEAD BELOW ELEV,
3D HEAD RELOW ELEW.
30 HEAD RELOW ELEV,
3D HEAD RELOW ELEV,
30 HEAD BELOW ELEV.
3D HEAD BELOW ELEV,
3D HEAD RELOW ELEV.
30 HEAD RELOW ELEV.
30 HEAD RELOW ELEV,
3D HEAD BELOW ELEV,
3D HEAD RELOW ELEV.
I HEAD BELOW ELEV.
3D HEAD BELOW ELEV,
ID HEAD BELOW ELEV.
3D HEAD BELOW ELEV.
301 HEAD BELOW ELEV,
3D HEAD RELOW ELEV,
3D HEAD' BELOW ELEV,
3D HEAD RELOW ELEV,
ID HEAD BELOW ELEV,
3D HEAD EELOW ELEV,
3D HEAD EELOW ELEV,
ID HEAD RELOW ELEV,
3D HEAD RELOW ELEV,
ID HEAD RELOW ELEV,
31 HEAD BELO® ELEV,
ID HEAD BELOW ELEV,
ID HEAD BELOW ELEV,
30 HEAD BELOW ELEV,
301 HEAD RELOW ELEV,
3D HEAD RELOW ELEV,
30 HEAD BILOW ELEV,
30 HEKD BELOW ELEV,
30 HEAD RELOW ELEV,
3D KEAD RELOW ELEV,
30t HEAD BELOW ELEV,
30 HEAD RELOW ELEV,

3 4 3 8 7 8 9 10 11 12 13 14 15 16
297 206 213 381 1034 1504 2552 813 0 0 0 0 3171 3892
639 202 120 319 459 2281 2552 1252 0 0 0 0 1360 4472
633 4353 2833 15491 15459 78927 117185 104448 0 0 2352 1198 44668 8477
680 5194  63B6 11953 35907 105255 356358 149884 3433 3788 4B12 111073 8261 10479
905 743 4950 13478 19199 4496 13909 13587 10864 10037  8B91 136118 222759 47109

AT NODE 8 1 2 -28,2 H=-3B,57045276413

AT NODE 9 1 2 -16,8 H=-72,75084180108

AT NODE 10 1 2 -6, H=-133.9078188704

AT NODE 11 1 2 -1, H=-137,8597729024

AT KODE 13 1 2 -1, H=-228.1948296574

AT NORE 14 1 2 -4,300000000003 H=-147,0333550197
AT NODE 15 1 2 -20,7 H=-93,74847074812

AT NODE 16 1 2 -24, H=-54,78887495143

AT RODE 9 2 2 -29,9 H=-75,33364871348

AT NODE 10 2 2 -8,5 H=-151,33B445041

AT NODE 11 2 2 -1, H=-212,4139348324

AT NODE 12 2 2 -3,599999999999 H=-260,513130131

AT NODE 13 2 2 -1, H=-232.1829448406, _ _ —
AT HODE 14 2 2 -5.900000000001 H=-183,2258053454

AT NODE 15 2 2 -17.4 H=-119,6672498839

AT NODE 16 2 2 -30,5 H=-68,61960884089

AT RODE 9 3 2 -45.6 H=-B8,55578322403
AT NODE 10 3 2 -27.,2 H=-170,5228783204
AT KODE 11 3 2 -12.1 H=-224,63B8432084
AT NODE 12 3 2 -13.1 H=-264.1407334249
AT HODE 13 3 2 -20.7 H‘ 274,7034710595

AT NODE 14 3 2 -24,7 H 49.6415636296
AT NODE 15 3 2 -37.¢ H 52,0167438821
AT NODE 16 3 2 -43,7 H= ~SS 40049141435
AT NODE 10 4 2 -62,7 H=-151,1841853832
AT NDIE 11 4 2 -44,3 H=-247,0449986044
AT NODE 12 4 2 -41,6 H=-278,4690091549
AT NOLE 13 4 2 -45,9 H=-310,8714023305
AT NODE 14 4 2 -50.2 H=-290,3050568306
AT NOIE 15 4 2 -56.8 H=-212,898104584

AT NOLE 16 42 -43,3 H=-118,5494547848
AT NDDE 10 5 2 -88,6 H=-142,812B895625
AT NODE 11 32 73.2 H=-194,1875595%29
AT NODE 12 5 2 -67.,6 H=-217,2223634595

2

AT RODE 13 5 2 -42, H=-230,4992604311
AT KODE 14 5 2 -69.2 H=-181,3257324494
AT NODE 15 5 2 -83, H=-B7,89792216089

¥rxexxxrxx JOTAL RESISTIVE LAYER FLOW = 1714410,892002
TYIXIXITIIENTERING 2D MODELIIRTIRILINZ ,
ITER =1 ERROR = 274,5832801287  WRAL = 21,25261349509 Z

Q-50
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211000000
211000000

024191512 9 S 3 11 0000 0 0
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35 71012151923 293748473327272922181410 6 3 11 0 0 0 0 0 0

0
0

0000000000000 O0O00DO0O0CO0O0D0O0D0O0O0D0O0O0D0OO0O0D0O0TD0O0 O
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6 0000

00000000111 122222110000111 11111000
d

32111000000

222221110000000

111111111 111000000C0CO0

-

3
111000000

11

2
!

1111100000000 00O

ol
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o

11
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11

1
1

i
1

1
0000000000 O0CD0DO0CCOCOO0OO0TO0CO0TO0O0
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!
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THIS REFRESENTS A X ERROR OF ,4719272005421

1

3,990690093673 %
93280.%
1

2,123134041887 %

(6PD) %

j2Peevesedeicetetsitadiotesdisosotesessdssiesedesdl

XNORTH FLOW * SOUTK FLOW t WEST FLOW ¥ EAST FLOW %

567 8 9101011111111 111010 9 8 7 & 4321100000
1

6 7 91112141617 181818171616 141311 8 5 3 2 1 1 0 0 0 0 O
1223 445546677777 768665543211000000

1

1 222222222222

111111111

-12543,82463414-

507 911131620232729282624 242624191410 6 3 2 1 1 0 0 0 O O
1

AL = 7.825754985304 1

o
3

&

WRAL = 1,847721373422

WBAL = 13,83517741348

WRAL
WRAL

231529.%
1501697.2
3
00000001 1 23
1
1

i

1122233 3 3 4 4 4 4 4 4 4447373
1

62208.¢%

1086867.¢
2200 0e0220008204200008000¢820 0000000800880 280804¢1

YLOCAL INFILXLOCAL STORE tIMPACT FLOWX WATER RAL %

5026887414331

3.927914913445

=8
LOOF AGAIN TD CHANGE 2D PARAMETERS F

FLOWS FROK 2D KODEL
90020, ¢

142416.%
12345678 910111213 14151617 18192021 22 2324 25 26 27 28 29 30 31 32 33 34 35 34 37 38 3% 40

0000000000 00D0O0O0D0DO0OO0DO0IO0O0O0O0O0O0O0O0LO0O0TD0TI0O0TO0O0
0000000000000 D0O0DO0O0O0IO0CO0O0CD0CO0O0O0LD0O0TO0O0IO0LO0CO0CTO O

000000001 1 35 7101316202430384526 2 2

000000 O0CO0 L 2
000000C0TI1 1 2
0000000 T1 1 2734
00000001
000000 O0OCO0 1
000000 O0OCO0 1

000 000O0O0 O
00000000

000000 01

0
9600 0 0000001 23 456810111210 0 0 0 01 22 3 3 2

1000 00000001 1245 710131620232716 50 00 1 7 7 6 5 3
Ir 00 0 0 0 0 0 0 1 1 3 4 6 912161923273329 8 0 0 0 1131110 7 4

022203 008¢80200¢30024¢2028002008¢00000800802088%8¢
*EXXON CRANDON MINE REGIONCK
12288¢20298220008929¢2082830¢0008d000828280300040¢
[2220023000022200008¢2080880¢0¢0003¢00082080¢434+241

R =21 ERROR

4
4

¥
£'0000000000O0O0O0O0CO0ID0O0O0O0D0O0IO0I0O0LO0O0O0LO0LO0O0O0O0O0O0 0 0

0000000000000 O0O0D0O0D0O0D0LO0IO0O0O0O0D0LO0O0OS6O0O0O0O0O0O0 0

&

IAPACTED FLOW TO SWANP CREEK (GFD) = -17037.86351096

ITER = 10 ERROR = 17.99010167257 ¥

ITER = 5 ERROR = 32,78255374928
ITER = 20 ERROR = 4.,8%0170620552

INCREASE HAX O OF ITERS 70 25 T

IHPACTED FLOR TO EEMLOCK. CREEK (GPD)

2D DRAWDOWH HAP T
21!

ITER = 15 ERROK

T

1

00 0 01

0

N
o4

00000000000 0D0O0O0CTO0CO0O0TO0
000 000000000O0O0O0TO0CTO0TO00

0000000000000 O0O0CO0CO0CLO0CLD0TO0 O

231
241



23!
281
27!
28!
29!
301
3
32!
I3
341
35!
361
371
38!
391
40!
411
42!
431
441
451
ACC I ERROR FROM ORSERVED 0, %

DO YOU WANT TO TERKINATE THE SIMULATION

0
]
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0
O
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OO OO OO DD O DO T O OO OO OO
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OO DT OO O VDO DO O DO OO OO
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PO O OO OO DO
OO0 VOO DO OO
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OOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOQOOOO
OOOOOOOOOOOOOOOOOOOOO
OO OO O DO O OO OO O
COO0COC OO OO OO
<

R $$$§$SS$$$$S$$£§§£$$£$S$$S$i§$$$$$$$$ -
"7 INFUT DELTA 30,

TIHE = 5250 300

EMTER 3D MODEL T
IIXILLEXLIENTERING 3D MODELYtrxsstres

DO 3D FINITE DIFFERENCE COKFUTATIONS = T

ITER = 1 ERROR = 2401,205698174 NORK ERROR = 30,0150712272
ITER = § ERROR = 249.1022124324 NORM ERROF = 3.343777655407
ITER = 10 ERROR = 132,9101535464 NORM ERROR = 1.661377419329
ITER = 15 ERROR = 79,15737652264 KORN ERROR = ,989447204533

"

ITER = 20 ERROR = 49,56784836142 NDORK ERROR = 4195981107477
ITER = 25 ERROR = 31,9091235544 NORM ERROR = ,3980440444325
ITER = 30 ERROR = 20,99445027039 KORK ERROR = ,2624306283798
ITER = 35 ERROR = 14,1245432225 NORM ERROR = ,1765567902812
ITER = 40 ERROR = 9,7369938214E3 NORM ERROR = ,121712422771
ITER = 45 ERROR = 6.903237097866 NORM ERROR = ,08629044372332
ITER = 50 ERROR = 5,052278519774 NORK ERROR = ,0431534814922
INCREASE MAX ND, OF ITERATIONS 70 S5 7

ITER = 51 ERROR = 4.766003224E2 NORK ERROR = ,05957504031025
D DEAHDOWN HAFS T

LEVEL = RESIST(1)

S 7 10 13 16 20 23 27 16 S 0 0 0 1 7 7
12 16 19 23 27 33 29 8 0 0 0 t 13 11

7010 13 16 20 24 30 3B 45 26 2 2 20 24 19 15

7010 12 15 19 23 29 37 48 47 33 27 27 29 22 18

P9 11316 20 23 27 29 28 26 24 24 26 24 1%

o wi AR R RS e e ..
A EE N BN AN BN B O e



LEVEL =

8
12
14
14
14

LEVEL =

8
13
14
14
14

)

14
14
14
14

LEVEL =

0
lu
14

0

ILEUEL =

0

0
II14

14

10
14
15
13
15

10
15
15
13
13

i
1

17
17
0
0

0
17
17

0

153,16 18.

SUECROP(2)
14 18 23
17 20 25
17 20 25
17 20 24
17 20 25

12
16
16
16
16

95 HETERS(3)
12 14 18 23
16 17 20 27
16 17.20 27
16 17 20 25
16 17 20 25

140 HETERS(4)
¢ 0 0
16 18 2
16 18 2
16 18 2
0 0

= s g

0
28
28
39

0

(=4

163 HETERS(S)

0 0 0 0
16 18 21 2%
2L 29
16 18 21 40
00 0 0

= 185 HETERS(4)

0 0 0 0
18 19 22
18 19 22
0 0 2
0 0 0 0

207 HETERS(7)

0 0 0 0
18 19 22 28
18 19 22 28
0 0 22 28
0 0 0 0

230 KETERS(8)
5 0 0
g 19 07
18 19 2
0 0 0

0

33
23

0

0 0 0 0

35
38
34
33
38

35
36
38
34
38

0
365

363

0
414

414 642 673 594 4

414
0

734
309

0
0
365 576 629 546
0
0

80 137 197 186 0 251 170 125 92
70 136 213 254 2B1 255 204 150 102
46 147 233 263 28BS 297 264 177 114
33 99 186 274 299 325 295 226 134
66 113 170 220 240 249 197 108 56

79 136 196 0 0 211 170 125 94
69 133 209 0 274 254 203 149 102
61 154 237 265 292 330 306 176 114
60 120 197 289 300 333 306 253 205
66 117 170 232 250 255 218 173 48

0 0 0 0452 0 0 O 0
0 0 ¢ 0432 0 0 ¢ 0
75 1B0 285 370 819 367 447 0 0
79 145 216 344 442 367 346 304 258
79 0 0344 0 323 233 253 258

6o 0 0 0 0 0 0
0 0 06 0 0 0
0 208 325 463 619 414 3435
99 166 234 408 521 408 345
3

0
0
0
6
9 0 b

0
0
0
316 266
0 408 0 401 283 309 246

0 0 0 0 0 0
76 0 0 0 0
1599 0 0

474 620 51 4 496 379 379
9 490 379 0
b 0 0 0 0
642 0 0 0 0 0
4498 0 0

72 872 575 ¢4 6 498 397 197
6 0

497 397

0742 0 0 0 0
42747 0 0 0 0
40 741 742 742 742 0
36 691 741 358 358 0

0 0740741 0 0
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0 0 0 0
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0 HETERS(12)
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w
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0 01134 01141 0 0 0
01131113311351141 0 0 0

011271128112911301131113311331134 0 0

0

12
15
15
12
12
12
12
12
12
12
12

0

0

15
17
17
13
14
12
13
3
13
13
13

0

0

5

18
19
19
15
14
16
16
11
10
10
10

9

0
0
011291131113211331134113511381435 0
0
0

0 0 0 0 01134 0 0

0
CROSS-SECTION DRAWDOWN AP T
6 7 8

9 10 11 12 13 14 15 14

22 26 32 33 23 15 13 17 16 17 14
25 35 63 126 200 239 221 275 226 157 100
25 36 67 133 200 197 210 277 241 175 114
24 30 5B 10B 167 269 504 284 257 185 172
24 34 76 125 186 320 380 306 253 208 178

21 274 404 416 352 401 421 345 395 253
21 J10 444 448 3BY 423 434 367 373 244
12 254 368 368 369 492 726 370 279 279
12 264 148 349 3BS 490 479 344 281 261
12 0 388 369 952 4B7 480 340 281 0
11 0 368 369 476 487 480 0 281 0
0 0 0 01134 01141 0 0 O

STORAGE STATE ABOVE RESISTIVE LAYER
A-ARTESIAN W-WATER TABLE 0-ZERO THICKNESS
D-IRY NGDE

> W i
> I
> > >
> D> > >

2D STORAGE AEOVE
1

W

> > > >

¥

> > T

RESIST
2

D> > T X X

-

3

bp 0 0 0 W W ¥
b D 0 0 0 A W ®
b B A W D D ¥ ¥
LI A A A
AW K W oW R A A

0

OO O OO o

12

13

14

13
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T4 P P P P P A I B¢ Pt S Pe

1Y B33B 7340 7340 7340 7340 7340 7340

20 4073 4026 4026 4026 4026 4026 4026

31 4573 4028 4026 4026 4026 4026 4026

41 4573 4026 4026 4026 4026 4026 4026

S 1 6BB4 4060 4060 4040 6060 6060 6060
THE LAYER @ RHICH MAX FLOW OCCURS =

222923¢220080232238328320000¢38432680440883¢048¢9¢02233¢
¥111x VERTICAL BATER BALANCE FOR 3D CREBOIY HODEL Xityt
[2322300223303022322038¢93330020¢3266¢8¢99482299290¢29¢¢01
YKODEL LAYERST FLOW INTO(GGPD b4
L23ER 222092822283 3204 3880223020800 838¢¢038800022¢900¢8¢4

1 X 1558346.9 t
2 b 1556346,9 ¢
3 ¥ 1355829.2 b4
4 1 1048643.4 z
N 3 1413960.4 1
& t 1414225.6 4
7 X 123635146 x
B b 766752.4 t
9 t 134948.1 pd
10 b 66B15.,9 X
1 ¥ -23.9 3
12 x 0.0 b
22340932 23092032328898343990¢228822220388884288¢¢¢223¢3¢

12232222¢2230223888298208220098386893¢388308828¢00898298 4
¥113X1 STORAGE WATER BALANCE FOR ID ORERODY HODEL tftxg
120030022220300228383890390983¢08098388¢833¢¢¢8d¢00008¢:
YKODEL LAYERY FLOW FROK (GPD) 1
2322820232022033232¢038¢582202832800¢¢88008000¢00020004¢ 1

¥ 1 4 0.0 t
¥ 2 ¢ 13784 z
' 3 b 2289.1 p¢
b 4 % 2516 1
¥ 5 e 74,1 t
b [ 1 83.6 ¢
X 7 b 38435 1
¢ 8 b4 6,0 X
t 9 b 3.8 b
X 10 ¢ 2,9 t
b 11 b 2.7 1
b 12 b4 0.0 t
19902020£238982022939922029382883388488¢3898493892843298¢

3D WATER BALANCE IS KITHIN -100.0241108777 I

7340
4026
4026
4026
6060

7340
4026
4026
4026
6060

7340
4026
4026
4026
6060

7340
4026
4028
4026
5060

7340
4026
4026
4026
6060

7340
4026
4028
4026
6040

7340
4026
4024
4026
6060

7340
4028
4026
4024
6060
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3002
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3D RESISTIVE LAYER VERT. @

1 2 3 4 5 6 7 8 g 10 11 12 13 14 15 16
PO4B7 838 329 239 297 740 2693 39 0 0 0 0 0 567 2748 311
Y1095 1135 711 212 147 522 1852 1487 0 0 0 0 0 B4t 716 3877
PO1490 1071 498 4889 3067 19462 20910 126727 0 0 1%07 2079 0 0 3746 5910
P1486 1089 766 5941 7B17 15594 48343 144859 398517 102384 2214 2843 3952 90829 7259 9615
! 1536 1249 1030  BS7 5876 14431 24300 8597 15210 12741 10024 9223 8043 122765 201329 34937
3D HEAD BELOW ELEV. AT NODE 8 1 2 -28.2 H=-79.93850337045
3D HEAD BELOW ELEV. AT NODE 9 1 2 -16,8 H=-136,9450113998
3D HEAD BELOW ELEV. AT NODE 10 1 2 -6, H=-197,1879588473
3D HEAD BELDW ELEV. AT NODE 11 1 2 -1, H=-186,343494935
3D HEAD BELOW ELEV. AT NODE 13 1 2 -1, H=-250,B887265844
3D HEAD EELOW ELEV, AT NODE 14 1 2 -4.300000000003 H=-170,0902482479

512
612

[, I 78 I N I S

3I' HEAD BELOW ELEV. AT NOIE 1 =20.7 H=-125,0791050484

30 HEAD KELOW ELEV. AT NODE 1 -24, H=-91,779947462801

30 HEAI' RELOW ELEV, AT NODE 8 2 2 -41,3 H=-49,65399530418

3D HEAD BELOW ELEV, AT NODE 9 2 2 -29.9 H=-136,1844478481

3It HEAD BELOW ELEV. AT NODE 10 -85 H=-213,015711081

3D HEAD BELOW ELEV, AT NOIE 11 -1, H=-254,1490364543
-3.599999999999 H=-281,4%74422509

2
2
IV HEAD BELO¥ ELEV. AT NOIE 12 2 2
2 -1, H=-254,4899878045
2
2
2

2
3D HEAD RELOW ELEV, AT NODE 13
30 HEAD' RELDY ELEV. AT HODE 14 =5,900000000001 H=-203,6249427371
B -17.4 K=-149.5151800031
6 -30+3 H=-102,4205480514
-45.6 H=-144.679119783
032 -27.2 H=-232,7175117387
132 -12,1 H=-262,5038582588
232 -13.1 H=-284,6446313099
332 -20,7 H=-296,8192160804
432
532
632

30" HEAD BELOW ELEV. AT NODE 1
3D HEAD PELOW ELEV, AT NODE 1
3D HEAD' BELOW ELEV. AT NOILE 9 3
3D HEAD BELOW ELEV, AT HODE 1
3D HEAD EELOW ELEV, AT KODE 1
30 HEAD BELOW ELEV. AT NOLE 1
3D HEAD BELOW ELEV, AT HODE
3D HEAD EELOW ELEV, AT NOIE 1§
31t HEAD BELOW ELEV, AT HODE 1 -37.1 H=-176,7990193834
3D HEAD RELOW ELEY, AT HODE 1 -43,7 H=-114,2923952252
3D HEAD BELOW ELEV, AT NODE 9 4 2 -B4,7 H=-99,08138193239
3D HEAD BELOW ELEV, AT NODE 10 4 2 -62,7 H=-185,8414845332
3D HEAD BELOW ELEV. AT NODE 11 4 2 -44,3 H=-274,032441889
3D HEAD BELOW ELEV. AT NODE 12 4 2 -41,6 H=-299,4895374213
3D HEAD BELOW ELEV, AT NODE 13 4 2 -45,9 K=-325,2178450222
3D HEAD BELOW ELEV. AT NODE 14 4 2 -50.2 H=-295,1460863402
3D HEADL BELOW ELEV, AT NODE 15 4 2 -56.8 H=-225,5592719744
I KEAD BELOW ELEV, AT WODE 14 4 2 -63.3 H=-136,4470065604
3D HEAD BELOW ELEV. AT NODE 9 5 2 -100.8 H=-112,813567114¢
3D HEAD BELOW ELEV, AT NODE 10 8.6 H=-169,7927394942
3IVHEAD BELOW ELEV, AT NODE 11 3.2 H=-219,5458015705
3D HEAD BELOW ELEV. AT NODE 12 746 H=-240,0943119393

12

14

2
2
2
2
2
2
2
2

-24.,7 H=-264,2294514015

-8

-7

-6

30t HEAD BELOW ELEV, AT NWOLE -62, H=-24B,9834440353
SIt HEAD BELOW ELEV, AT NOLE -69.2 H=-197,2058814453
3D HEAD BELOW ELEV. AT KODE 15 5 2 -B3. H=-108,124838377%
Xrzzrrrysy JOTAL RESISTIVE LAYER FLOW = 1556344,913441
IIXIXITXLIENTERING 2D MODELzxxrerrerr

52
52
52
52
52

ITER = 1 ERROR = 230,3071552526  WEAL = 1.083925738772 %
ITER = 5 ERROR = 5.770614452544  WEAL = ,1070547306178 %
ITER = & ERROR = 4,048B4673489%  WEAL = ,09178794090303 ¥

Q-56
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a
32!
33!
34!
33!
36!
kY&
38!
39!
40!
41!
42!
431
441
43!

ACC 7 ERROR FROK ORS

OO O OO DO OO OO OO

OO OO0 O OO OO DO O OO

OO OO T O OO OO OO OO

OO OO T OO OO D OO OO

OO OO OO OO O DO COCO

0

[BOOOOOOOOOOOOOOO

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
VED

DO YOU WANT TO TERKINATE

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
v X

HO OO OO T T O OO T OO DOOC

OO OOV D OO DO OO

OO O T OO T OO DPOOOO
C O OO DO OO OCCOOD
C OO OO D O OO OO OO
OO OO T O OO OO OO OO

E SIKULATION

bR232 52 R 3 SR 12 12811131 21111 1TTEY
IRPUT DELTA 30,
TIKE = S35, 30,
ENTER 3D MODEL T

TAXIZIXITAENTERING 3D MODELY¥xigrssey

[0 31 FINITE DIFFERENCE COHPUTATIONS = T

I7ER

ITER =

ITER
ITER

"

3D DRAWDORK KaPS T

LEVEL =

NN o

LEVE
8
12
14
14
14

LEVEL =

8
13
14
14
14

7
9
10
10

10
15
15
13
15

10
15
15
15

1%

10
13
13
13
11

12
16
16
16
16

93
12
16
1¢
16
16

15 ERROR = 32,9793
ITER = 20 ERROR = 11,78354977705 NORX ERROR
ITER = 25 ERROR = 4.852057485734 HORK ERROR

RESIST(1)

13
16
16
18
14

16
19
20
19
17

19
23
24
24
20

SURCROP(2)

14
17
18
17
18

17
20
20
20

20

21
24
25
25
25

HETERS(2)

14
18
18
17
18

17
20
20
20
20

21
27
27
25
25

21
26
30
29

a2
&

28
30
33
33
37

28
30
36
34
37

cce
RN

2
32
38
38
27

48
46
43
30

60

49
47

6714 NORK ERROR

4
17
I3
50
29

83
85
97
g3
98

84
86

o4 117
56 101 174 278 292 330 306 251 203
60 100 1547219 240 249 215 170 66

w n 0

1 0 90
2 0 0
14 11 12
43 30 25
27 24 22

145 153 ¢
163 225 275
182 238 277
164 261 291
154 206 230

147 0 0
166 0 274
200 242 281

C OO O VDO OO OO OO
DO OO T D OO OO OO
C O VOO O OO O OO OO -

O T OO T D OO OO OO
C O OO C OO OO0 OO

1 ERROR = 3641,323287325 NORK ERROR = 45.51454109156
5 ERROR = 280.147772751 HORK ERROR = 3.251847159388
10 ERROR = £9,06057548005 KORM ERRDR

1,113257243501
+4122419445892
1472943722132
+06065071B57167

0 3
0 S
8 12
26 29
22 25

245 169
249 201
286 256
321 294
242 193

226 169
249 201
326 306

S 6
11 10
17 14
21 17
23 18

119 84
142 95
169 107
223 133
104 54

119 84
142 95
170 107

Q-58
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LEVEL = 140 METERS(4)

00 ¢ 0 0 0 0 0 0 0 0452 0 0 0 0
14 15 17 18 21 28 3% ¢ 0 O 0452 0 0 0O O
14 15 17 18 21 28 39 6B 148 256 37B 649 367 447 0 O
14 0 17 18 21 38 39 74 124 193 338 451 346 144 303 256
4 0 0 0 0 0 0 74 0 0337 0321230 251 256

LEVEL = 163 HETERS(S)

o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14 16 17 18 21 28 43 8 ¢ 0 O 0 O O O O
14 16 17 19 21 28 43 B3 179 301 463 649 417 364 0 O
14 0 17 19 21 39 43 94 143 211 407 543 410 364 315 265
14 0 0 0 0 0 0 94 0 0407 0 402 281 308 265

LEVEL = 185 HETERS(4)
6 060 0 0 0 0 0 0 O 0 06 0 0 0 0
0 17 18 19 22 28364574 0 0 04600 0 O 0 O
14 17 18 19 22 2B 364 574 624 538 618 714 530595 0 0
14 0 0 0 22 28 364 471 415 S01 609 621 522 494 379 379
0 0 0 0 0 0 0 0 O 0 0 04950490379 0

LEVEL = 207 HETERS(7)

6o 06 0 0 0 0 0 0 0 0 0 0 0 0 0 O
0 16 18 19 22 264134641 0 0 0 0 O O O 0
14 18 18 19 22 28 413 441 671 588 850 734 565499 0 O
14 0 0 0 22 28 413 571 669 548 646 646 S35 499 197 397
0 0 0 0 0 0 0 0 0 0 0 0498498397 0

LEVEL = 230 HETERS(E)
6 0 0 0 0 0 0 0 0 0 0747 0 O 0 O
0 18 18 19732733734 0738739742747 0 0 0 0
0 0 19 19 21 25508 736 737 738 755 788 783 742 742 0
0 0 0 0 0 0 0 0 0738756767 741 560 560 0
0 0 0 0 0 0 0 0 0 0 0 0740741742 O
LEVEL = 263 HETERS(9)
o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 18 19 19 0 0 0 0 0 O 0 O O 0 0 O
0 ¢ 19 19 21 20528 735738774797 814798 0 0 O
O 0 0 0 0 0 0 0 0 0801 BOY TS D6 56 O
60 0 0 0 0 0 0 0 0 0 0 0 0 0 O
LEVEL = 295 HETERS(10)
0o 0 0 0 06 0 0 0 093 0 0 0 0 0 O
0 18 19 19 0 0 0 09519539591 0 O 0 O
0 0 19 19 21 23 0735738 95295394 0 0 0 O
0 0 0 0 0 0 0 0 0 0948941939566 O O
6o 06 0 0 ¢ 0 0 0 0 ¢ 0 0 0 0 0 O

22 KETERS(11)
¢ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



019 1919 0 0 0 0 0 0 0 o 0o 0 0 0
O 0 19 19 2 23 0735738 952950946 0 0 0 0
0 0 0 0 0 0 0 0 0 095 45 945 566 0 0
0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0
LEVEL = 350 KETERS(12) .
0 0 0 0 0 0 0 0 01134 0114 0 O O 0
0 0 0 0112611271128 O01131113311351141 0 0 0 0
0 0 0 01126 0 011291131113211331134113511361435 0
0 0 0 0112611271128112911301131113311331134 0 0 0
0 0 0 0 0 0 0 0 0 0 0 01134 0 0 0
INTEGRATED CROSS-SECTION DRAMDON MAP T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 14
11 7 9 1215 18 22 26 31 26 17 16 15 14 15 15 13
21 12 14 15 17 20 24 32 S0 B89 161 217 215 269 223 151 95
3013 14 15 17 20 25 33 SI 98 169 184 203 276 239 170 11t
41 11 10 12 14 16 23 29 S4 91 150 243 517 263 256 184 171
51 11 10 13 14 16 24 32 71 107 171 319 397 307 252 207 177
61 9 12 12 13 17 21 273 405 413 346 409 445 351 395 253 0
709 12 12 13 17 21 310 443 446 385 432 460 373 374 264 0
81 0 9 12 13 11 13 254 348 368 349 S04 767 370 280 280 0
91 0 9 12 13 11 12 244 348 369 387 533 541 378 283 283 0
100 0 9 13 13 11 12 0 368 369 952 634 632 469 283 0 O
111 0 9 13 13 11 12 0 348 369 476 433 631 0 283 0 O
120 0 0 0 0 0 0 0 0 01134 0141 0 0 0 0
STORAGE STATE AROVE RESISTIVE LAYER
A-ARTESIAN W-WATER TABLE 0-ZERO THICKNESS
D-IRY NODE
W oW W W ¥ ¥ W WK OAD DO O DWW
VW ¥ W A A A W K W OO 0 0D W W
VW W A A A A N W W DD W W OW W
NN A A A A AN N W NN W W oW
VA A A B A A A A W W W W W A A
2D STORAGE ABOVE RESIST
1 2 3 ! 5 6 7 8 9
11 8338 7340 7340 7340 7340 7340 7340 7340 7340
20 4573 A026 4026 4026 AD26 4026 4026 4026 4026
314573 A026 4026 4026 4026 4026 4026 4026 4026
41 4573 4026 4026 4026 4026 4026 4026 4026 4026
S 1 4884 060 6040 4040 606D 6060 6060 6060 6040
THE LAYER @ WHICH HAX FLOW OCCURS = 2
$88$8868604388498888369¢48889808¢490980288086889488884¢4
1311r VERTICAL WATER BALANCE FOR ID OREBODY HODEL titss
19638244943888983¢853283233498823¢89848939484894894388¢843¢4
t¥ODEL LAYERS FLOW INTO(GPD ¢
Q-60

10
7340
4026
4026
402¢
6060

1
7340
4026
4026
4024
6060

12
7340
4026
4024
40246
6060

13
7340
4026
4026
4026
6060

14
7340
4026
4026
4026
4060

15
7340
4026
4026
4026
6060

14
5473
3002
3002
3002
458



L2283 23220 240236003 £908848008083432000802804883830282288%1

1 1 4 1685926.1 t
b4 2 t 1683926.1 t
t 3 z 1878561.4 b4
X 4 b4 1650394,7 t
& 5 b 1514317.9 b4
¥ ) ¥ 1514364.4 X
t 7 1 1337710.9 t
S 8 t 838067.4 t
¥ 9 t 880290.5 t
L 10 1 644865,5 ¢
t 1 4 -148.8 t
% 12 X 0.0 !
2382820282228¢228224883428320800420080000000000088088¢841

pogeetoctesettssteososetetsttieteesoteciessodittesesss
¥1i3t STORAGE WATER BALANCE FOR 3D ORERODY HODEL ti¥ig
13383282282300283282223824828828030208230080800048302¢¢¢4
tKODEL LAYERY FLOW FRON (6P %
[3383389223044282239208288002092280000044080008808¢0080¢481

X { % 0.0 t
b 2 1 -728.7 pd
1 3 t -1078.3 t
t 4 4 ‘501 t
X 3 t 38,3 %
b4 8 1 90.3 b4
L4 7 % 1¢0.0 b4
t 8 t 239.7 t
b4 9 1 39947 t
b4 10 z 870.4 4
X 11 : 13841 t
X 12 t 0.0 ¥
336222484268282838288048983828803880424909088408448008841

31 WATER BALANCE IS KITHIN -100.0010320195 %

2D RESISTIVE LAYER VERT, Q@

1 2 3 4 5 8 7
203 48 348 242 249 445 1375
1127 1172 733 206 115 %6 873

[ B e P S

Po1561 1262 1034 847 5577 14842 20830

3D HEAD BELOW ELEV. AT KORE 8 1 2 -28.2 H=-48.29984058816

!
!
I 1524 1088 49B 4539 2718 16053 16096 79754
I 1493 1098 784 5702 6BB7 12556 37126 108759
!

3D KEAD RELOW ELEV, AT NODE 9 1 2 -16.8 H=-83,731B31B9504

30 HEAD BELOW ELEV. AT KODE 10 1 2
30 HEAD BELOW ELEV. AT KODE 11 1 2
ILKEAD RELDW ELEV, AT MOLE 13 1 2

1412

-1
-1
3L KEAD BiOW ELEV. AT KODE -4

-6, H=-145,2834847567
+ K=-152,7887520845
+ H=-245,157799591

300000000003 H=-169,1393012956

O

8 9
1140 2352
1838 2352

7219 14963

117185 104448
377152 129140 2954

10 11
859
1288

o OO

13074 103E8

12 13 14
0 0 0
0 0 0
0 2532 2832
7 4168 93252
8

15
3110
1212
4176
7496

8305 126011 205315

16
3745
4157
6185
9815

53161



3D HEAD' RELOW ELEV,
3D HzAD RELOW ELEV,
3DV HEAD RELOW ELEV,
3D HEAD RELOW ELEV,
3D HEAR RELOW ELEV.
30 HEAD BELOW ELEV.
3 HEAD RELOW ELEV,
3D HEAD' BELOW ELEV,
S0t HEAI' BELDW ELEV,
30 HEAR BELOW ELEV,
3D HEAD RELOW ELEV,
3D HEAD BELOW ELEV.
3D HEAD RELOW ELEV,
3D HEAD RELOW ELEV,
30t HEAD RELOW ELEV.
30U HEAI' RELD® ELEV,
3D HEAD BELOW ELEV.
ZD HEAD BELDW ELEV,
3D HEZAI' BELOW ELEV,
3D HEAD' RELOW ELEV,
30t HEAD RELOW ELEV,
3D HEAD RELOW ELEV,
3D HEAD BELOW ELEV.
30t HEAD BELOW ELEV,
ID HEAD BELOW ELEV,
3D HEAD RELOW ELEV,
3D HEAD BELOW ELEV,
3D HEAD BELOW ELEV.
3D HEAD ETLOW ELEV,
ID HEAD RELOW ELEV,
3D HEAD BELOW ELEV,
3D HEAD RELOW ELEV,

AT NODE 15 1 2 -20.7 H=-118,930065105%
AT NODE 16 1 2 -24, H=-84.23322673185
AT NOLE 8 2 2 -41,3 H=-464.3546757514
AT RODE 9 2 2 -29.9 H=-B85,25221018543
AT NODE 10 2 2 -8,5 H=-142.7619800762
AT NODE 11 2 2 -1, H=-225,1996365692
AT NODE 12 2 2

AT NODE 13 2 2

AT NODE 14 2

AT NODE 15 2 2 -17,4 H=-142,3778822952
AT NODE 16 2 2 -30,5 H=-94,43318298757
AT NODE 9 3 2 -45.6 H=-94.8878510734
AT NODE 10 3 2 -27,2 H=-1B1,B8087832093
AT RODE 11 3 2 -12.1 H=-237.,5790395745
AT NODE 12 3 2 -13.1 R=-277.2570488801
AT KODE 13 3 2 -20.7 H=-284,365028824
AT NODE 14 3 2 -24,7 K=-255,5660419731
AT KODE 15 3 2 -37.1 B=-169,4414412513
AT NODE 16 3 2 -43.7 H=-107,3836633059
AT NODE 10 4 2 -42,7 H=-163,6670525923
AT NODE 11 4 2 -44,3 H=-260,9503337945
AT NODE 12 4 2 -41,4 H=-291,0493081684
AT NODE 13 4 2 -45,9 H=-321,3716781282
AT KODE 14 -50.2 H=-294,1628953142
AT NODE 1 -56.8 H=-222,7767582334
AT NODE -63,3 H=-132,7939324848
AT NOIE -88.6 H=-153,6273112603
AT NODE 1 -73,2 H=-2068,4547025403
AT NODE -67,6 H=-229,6273570581
AT RODE 13 -62, H=-242,344882%031
AT NODE 14 § 2 -69.2 H=-193,3538847975
AT NODE 15 5 2 -B3, H=-103.9534130619

-1, K=-248,5951521229

—
N O O~ n
(S 0N 5 BT, BT, RN N

—

(35 2 S IU R SN I 6 BFNCR X Y

13rXXIIXY TOTAL RESISTIVE LAYER FLOW = 1885926.084764
FXEXSRLRLXENTERING 2D KODELRXfxtxsrs

ITER
ITER
ITER
ITER
ITER

1 ERROR = 304,3264491165 WRAL = 4,029137992292 %
S ERROR = 11,88792456222 WEAL = 3,923312382336 I
10 ERROR = 6.347308294938  WBAL = 2,489035649441 I
12 ERROR = 4,930107820296  WRAL = 2,009721713205 I
13 ERROR = 3,929005484851 WBAL = 1,782378729578 I

LOOF AGAIN TO CHANGE 20 PARAKETERS F

1200008220303302398282830890048328¢888882¢8¢000008%1
PEXXON CRANDON KINE REBIODNT
¥ FLOWS FRON 2D KODEL (GPD) &
[002229222382¢¢02228988¢380¢00803¢3888¢88¢63034889¢¢¢
¥NORTH FLOW % SOUTH FLOW ® WEST FLOW % EAST FLOW t
[2083823¢389222283¢88¢3988080902480¢3880¢9¢308289¢¢1
b4 88263.% 1084832.1 220692,1 96249.1
18099282522200822828222323028888880¢8808482308888431
tLOCAL INFILYLOCAL STORE ¥IKFACT FLOWX WATER BAL t

-3.599999999999 H=-274,7014591733

2 -5,900000000001 H=-200,9099033122
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441 0 0 0 0 0 0 0 0 0 000000 OO0 OO
30 00000000 O00O0O0DO0CO0TO0TO0TO0 O
ACC X ERROR FRON OZSERVED 0.

_— O

DO YOU WANT TO TERMINATE THE SIHULATION
$EEE0000000000066006540808884545880848
INFUT DELTA 30.
TIHE = 585, 30,
ENTER 3D HODEL T
TIXLXXTXXXENTERING 3D HODELXrf:rrriss
[0 3D FINITE DIFFERENCE COMPUTATIONS = T
ITER = 1 ERROR = 4334,484933478 NORN ERROR = 54.18106166848
ITER = 3 ERROR = 1581,59728376 NORM ERROR = 19.769946072
ITER = 10 ERROR = 1054,564665255 NORM ERROR = 13,18205831549
ITER = 15 ERROR = 703,4266507664 HORK ERROR = 8.79283313458
ITER = 20 ERROR = 478,4553550026 HORM ERROR = 5.980691937533
ITER = 25 ERROR = 333.9198950744 NORK ERROR = 4.,173998488455
ITER = 30 ERROR = 236.2012458194 NORM ERROR = 2,952515572745
ITER = 35 ERROR = 173,0744135152 NORM ERROR = 2,16345514894
ITER = 40 ERROR = 125,5945474256 NORM ERROR = 1.569931842833
ITER = 45 ERROR = 92,32839279884 NORK ERROR = 1.154104909985
ITER = 50 ERROR = 68.24324%05029 NORN ERROR = .8530404131286
INCREASE HAX NO. OF ITERATIONS 70 55 7T
ITER = 35 ERRQOR = 50.96017515624 NORK ERROR = 6370021894529
INCREASE HAX ND. OF ITERATIONS 70 60 7T
ITER = 60 ERROR = 37.96749959677 NORM ERROR = ,4745937449594
IHCREASE MAX NO. OF ITERATIONS T0 65 T
ITER = 65 ERROR = 28,3716845735 KORK ERROR = 3546460571487
INCREASE HAX NO. OF ITERATIONS TO 70 T :
ITER = 70 ERROR = 21,4046533584 NORK ERROR = ,2475581649799
INCREASE HAX NO. OF ITERATIONS TO 75 T
ITER = 75 ERROR = 18,22911244576 HORK ERROR = ,202883%05572
INCREASE MAX O, OF ITERATIONS TO 80 T
SIV DRAWDOWN MAPS T

"

non

nowogn

LEVEL = RESIST(1)

¢ 8 11 1417 20 24227 46 5 0 0 0 1 7 &
7 10 13 17 20 24 28 35 29 8 0 0 0 1 13 11
7 10 13 17 21 25 31 40 45 26 2 2 20 24 19 15
8 10 13 16 20 24 30 3B SI 4B 3T 27 26 28 21 17
7009 12 14 17 20 24 27 30 29 26 24 23 25 24 19

LEVEL = SUBCROP(2)

25 42 44 29 25 27 3B 87 146 209 199 0 261 178 133 99
60 98 107 56 37 I3 39 77 146 226 268 295 265 212 157 109
68 78 B9 A9 42 I3 40 49 157 244 277 298 308 271 183 120
64 b4 60 40 27 28 34 SB 113 200 289 313 337 300 231 141
62 57 St 19 25 30 42 73 124 183 233 253 259 203 112 57

= 95 HETERS(3)

LEVEL
25 41 44 29 25 27 38 B6 146 208 0 0 242 17B 132 99
68 100 110 90 56 42 I9 76 145221 0 290 245 212 156 109
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67 85100 91 59 42 45 66 185 251 280 306 341 311 183 120
65 64 60 40 29 29 37 65 133 212 305 314 345 311 259 210
85 57 51 39 29 30 42 72 130 1B3 245 262 264 224 178 49

LEVEL = 140 HETERS(4)

0 0 0 0 0 0 0 0 0 O 042 0 0 0 O
72 114 141 134 93 40 52 0 0 0 0452 O 0 O O
71 109 137 132 93 60 52 81 191 298 408 659 380 447 0 0
66 0 137 132 93 57 57 B85 157 230 383 470 379 352 310 264
66 0 0 0 0 0 0 85 0 0382 0 3I5 239 239 263

LEVEL = 163 HETERS(S) :

6o 0 0 0 0 0 0 0 0 0 0 0 0 0 O
72138179 172126 80 59 97 0 0 O O O O 0
72 138 178 170 126 80 59 97 219 338 4B 459 429 371 0
70 0 178 170 126 72 70 106 178 248 430 557 422 371 323
2 0 0 0 0 0 0106 0 0430 0414 287 316

NP OO

27
27

LEVEL = 1835 HETERS(8)

LEVEL = 207 HETERS(7)

6 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 367 410 594 297 230 443644 0 0 0 0 0 0 O
70 367 411 424 297 230 443 644 475 601 661 740 573 515 0

70 0 0 0 297 230 444 376 674 382 638 653 563 515 407 40
0 0 0 0 0 0 0 0 0 0 0 0513514407

O NN OO OO

LEVEL = 230 HETERS(8)

0 0 0 0 0 0 0 0 0 0 0747 0 0 0 O
0 426 468 731 732 733 734 0 738735742747 0 0 0 0
0 0 466 552 419 313 530 736 737 738 761 792 791 742 742 0
¢ 0 0 0 0 0 0 0 0738783769 7414618742 0
0 0 0 0 0 0 0 0 0 0 0 0740741742 O
LEVEL = 263 HETZRS(9)

o0 0 0 0 0 0 0 0 0 0 0 0 0 0 O
0440 477668 0- 0 0 0 0 0 0 O 0 0O 0 O
0 0 478 588 443 334 547 735 748 774 802 817 814 0 0 O
0 0 0 0 0 0 0 0 0 08068127594622622 0
¢ 0 0 0 0 0 0 0O 0 O 0 O 0 0 0 O
LEVEL = 295 HETERS(10)

o 0 0 0 0 0 0 0 093 0 O 0O 0 0 O
0 464 490540 0 0 O 095193395591 O 0 O O
0 0 490 S40 460 374 0 735 950 992 953 934 955 0 0 0
0 0 0 0 0 0 0 0 0 00548 941941422 O O
¢ 0 ¢ ¢ ¢ ¢ ¢ 0 0 0 0 ¢ ¢ 0 0 0

Q-65



LEVEL = 322 KETERS(11)

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0466491535 0 0 0 0 0 0 0 0 0 0 0 0
0 0491535462379 0735950 952950947 0 0 0 0
0 0 0 0 0 0 0 0 0 095094696622 0 0
000 0 0 0 0 0 0 0 0 0 0 0 0 0

LEVEL = 350 METERS(12)
0 0 0 0 0 0 0 01134 01141 0 0 0
0 01125112611271128  01131113311351141 0 0 0
0 011251126 0  011291131113211331134113511361135
0 0 0112611271128112911301131113311331134 0 0
00 0 0 0 0 0 0 0 0 01134 0 0
INTEGRATED CROSS-SECTION DRAWDOWN HAP T

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16
b7 09 12 16 19 23 27 34 34 23 1S5 13 17 16 17 14
P56 68 70 47 32 30 39 69 137 213 253 232 286 233 163 105
P38 70 73 5B 40 34 40 73 144 213 208 221 291 247 182 121
P55 74104 100 69 44 40 43 116 174 283 527 273 259 190 176
P57 92134128 95 5B 47 81 132 195 334 405 314 258 213 182
P47 228 254 293 197 153 298 409 419 358 418 451 357 400 259
!
I
!
1
I
I

O O OO

0
0
0
0
0
H

47 245 274 340 223 173 333 464 450 394 440 445 379 386 271
0 213 311 428 209 157 265 368 348 349 508 770 370 309 371
0 220 318 399 222 147 274 348 374 387 536 543 379 311 311

O 00 SO~ U e Gl R

10
11
12

0 232 326 360 2
0 233 327 357 2
6 0 0 0

0 187 0 368 475 992 634 632 470 311 ¢
1189 0 348 475 476 633 831 0 311 0
0 0 0 0 01134 01141 0 0 0

3
3

COO O OO

STORAGE STATE ABOVE RESISTIVE LAYER
A-ARTESIAN W-WATER TABLE 0-ZERD THICKNESS

D-DRY HOLE
oW W W W W WD DD OO OO0 W W W
¥ ¥ W A A A W DD 0O 0 0 A W W
W ¥ K A A A A ¥ DD A ¥ DD W ¥
W oA A A A A W W W ¥ B W OW W W
¥ oA A A A A A A A W W W W W A &

2D STORKGE ABOVE RESIST

1 2 3 4 gt 4 7 8 9 10 11 12 13 14 15 i
8338 7340 7340 7340 7340 7340 7340 7340 7340 7340 7340 7340 7340 7340 7340 5473
4573 4026 4026 4026 4026 4026 4026 4026 4026 4026 4026 4024 4026 4026 4026 3002
4573 4026 4026 4026 4026 4026 4026 4026 4026 4026 4026 4026 4026 4026 4026 3002
4573 4026 4026 4026 4026 4026 4026 4026 4026 4026 4026 4026 4024 4026 4026 3002

[ 684 060 6060 606D 6040 6060 6040 8080 4080 4080 4060 6080 6060 4060 6060  451B

Ja
2!
3!
4!
5 1
E LAYER € WHICH HAY FLOR OCCURS = 4

TH

122222202222320220220220282289¢240349399935¢80¢8822¢¢080¢4¢

Q-66



*e3xx VERTICAL WATER BALANCE FOR 3D OREBODY MODEL r3ti
LERS223223322898¢92822828002¢80238¢2200¢020028208880208¢¢
*HODEL LAYERY FLOW IRTO(GPD t
[2232800¢202 022043843844 32302308334¢0223083823830902¢41

t 1 t 2351596,2 t
.t 2 ¢ 2351596,2 t
t 3 ¢ 2357772.8 ¢
¢ 4 : 2366437.5 1
lx 5 t 22415229 t
t 4 t 2242483,9 ¢
t 7 t 2084782.9 t
Ix 8 t 1405296,9 t
t 9 t 89064044 $
t 10 t 444852, 4 t
t 11 1 -510,7 £
||x 12 t 0.0 t
G S S SRt s S Le L et e e etesesltseesettesesttessestseess

128208020 00083003208¢00082000000¢0828200003800880080¢802431
lttxtl STORAGE WATER BALANCE FOR 3D OREBODY MODEL txty
140020020280 0¢22R 03030024080 042000¢0000000830328¢088¢¢88¢44
tMODEL LAYERS: FLOW FRON (6PD) %
j233034333303203¢333280340282R04328000¢8200200330020 00844

t 1 S 0.0 1
t 2 H 19669 1
1 3 H 3670.8 H
t 4 1 493,7 x
t 5 H 268.,7 %
H b 1 492,4 H
1 7 % 994.,9 1
% 8 H 347.8 t
H 9 4 542,3 H
t 10 1 435.9 £
b 11 t 422,4 H
£ 12 t 0.0 b
182803233¢280932023042282¢0828002202028042283438¢280388¢

3D WATER BALANCE IS WITHIN -100,1126479219 1

3D RESISTIVE LAYER VERT. Q

1 2 3 4 5 6 7
4225 2329 3403 3150 1552 1288 3112
5383 3708 4575 7595 3701 1917 2459

LS R Z I S B

11172 10346 B498 D444 19707 4305 28E18
30 HEAD BELOW ELEV, AT HODE

3D KEAD RELOW ELEV. AT KOIE

!
!
1 5476 4975 6431 192596 154B11.110644 IBOOS 143941
!
!

212 -24,3 H=-41,84869547549
3D HEAD BELOW ELEV, AT RODE 3 1 2 -28.6 H=-44,17262513369
812 -28,2 H=-86,5841589B426

8
0
1119

7572 B337 10136 BB3I3 82277 41129 63218 172442 3647
9756 130

Q-67

9

0
]

0
0
0
3
2

10 11 12 13 14 15 16
0 0 0 0 5467 2814 3593
0 0 0 0 B4t 777 3%36

0 1%07 2079 0 0 3766 5975
93988 2187 2925 4119 95910 7390  97C5
12668 10020 9278 8154 124829 203802 S7112



3D HEAD BELOW ELEV. AT NODE 9 1 2 -14,8 H=-144,3437083003

3D HEAD BELOW ELEV, AT NODE 10 1 2 -6, H=-209.0694694788
3D HEAI' BELOY ELEV, AT NODE 11 1 2 -1, H=-198,7820453983
3D HEAD BELOW ELEV, AT NODE 13 1 2 -1, H=-261,1589013764
30t HEAD RELOW ELEV, AT NODE 14 1 2 -4,300000000003 H=-178,3748855095
3D HEAD KELOW ELEV, AT NODE 15 1 2 -20,7 H=-132,6311899442
3D HEAD BELOW ELEV. AT NODE 16 1 2 -24, H=-99.00938053525
3D HEAD BELOW ELEV, AT NODE 1 2 2 -32,8 H=-59,91270012122
3D HEAD BELOW ELEV. AT NODE 2 2 2 -27,9 H=-97,98481789382
30 HEAD BELOW ELEV, AT NODE 3 2 2 -35,4 H=-107,0666005089
3D HEAD BELOW ELEV, AT NODE 4 2 2 -52,8 K=-55,59935648838
3D HEAD HELOW ELEV. AT NODE B 2 2 -41,3 H=-76,58829024583
31 BEAD BELOW ELEV, AT NODE 9 2 2 -29.,9 H=-145,7842603978
3D HEAD KELOW ELEV, AT NODE 10 2 2 -B,5 H=-225,5048476434
3D HEAD BELOW ELEV. AT NODE 11 2 2 -1, K=-26B.2564814813
3D HEAD BELOW ELEV, AT NODE 12 2 2 -3,579999999999 H=-294,5921681424
3D HEAD BELOW ELEV, AT NODE 13 2 2 -1, H=-264,9388396104
3D HEAD BELOW ELEV. AT NODE 14 2 2 -5,%00000000001 K=-211,6820202736
3D HEAD BELOW ELEV. AT NODE 15 2 2 ~17.4 H=-156,5771352401
3D HEAD BELOW ELEV. AT NODE 16 2 2 -30,5 K=-109,0563528498
3D HEAD RELOW ELEV, AT NODE 1 3 2 -33.8 K=-47,51007951911
3D HEAD BELOW ELEV, AT NODE 2 3 2 -34.4 K=-77,80349782073
3D HEAD BELOW ELEV, AT NODE 3 3 2 -45,3 K=-89,12824384308
3D HEAD RELOW ELEV. AT NODE 9 3 2 -45,4 H=-156,9513948081
3D HEAD BELOW ELEV, AT NODE 10 3 2 -27,2 H=-245.9187278707
3D HEAD BELOW ELEV. AT RODE 11 3 2 -12,1 H=-274.9301560838
3D HEAD BELOW ELEV. AT WODE 12 3 2 -13.1 H=-297,89184401
3D HEAD BELOW ELEV. AT NOLE 13 3 2 -20,7 K=-307.6795699248
3l HEAD RELOW ELEV, AT NODE 14 3 2 -24,7 H=-270,9525652797
3D HEAD BELOW ELEV, AT NODE 15 3 2 -37.1 H=-182,9283434791
3D HEAD BELOW ELEV, AT NODE 16 3 2 -43.7 K=-119.8715225737
3D HEAD FELOW ELEV, AT NODE 1 4 2 -43,7 K=-44.1838528433
3D HERD BELOW ELEV, AT NODE 2 4 2 -50.8 H=-43.90661803174
3DV HEAL RELOW ELEV, AT NODE 9 4 2 -B4.7 H=-112,5013158894
31 HEAD BELOW ELEV, AT NODE 10 4 2 -62,7 H=-200,3455205445
3D HEAD' BELOW ELEV, AT NODE 11 4 2 -44,3 H=-289,3771565793
3D HEAD' BELOW ELEV, AT NODE 12 4 2 -41,6 K=-313,085128483
3D HEAD BELOW ELEV, AT NODE 13 4 2 -45,9 K=-334,7081141458
3D HEAD BELOW ELEV, AT NODE 14 4 2 -50,2 K=-300,4896487593
30 HEAD HELOW ELEV, AT NODE 15 4 2 -56.8 H=-230,510843124%
31 HEAD BELOW ELEV, AT HODE 16 & 2 -63.3 H=-140,5592198612
3D HEAD PELOW ELEV, AT NDDE 1 5 2 -40,1 H=-41,51034543814
3D HEAD PELOW ELEV, AT HODE 9 5 2 -100,8 H=-124,2372262658
D HEAD BELOW ELEV, AT NODE 10 5 2 -B8.6 H=-182,77702558%4
3D HEAl RELOW ELEV, AT NODE 11 5 2 -73.2 H=-232,870405253%
30t HEAD BELOW ELEV, AT NODE 12 5 2 -67.6 H-—25 13358838749
3D HEAD RELOW ELEV. AT NOIE 13 5 2 -42, H=-259,0052233513

3l HEAD PELOW ELEV, AT NODE 14 5 2 -49.2 H -202,5444187523
30 HEAD BELOW ELEV. AT HODE 15 § 2 -8, H=-111.,6612035498
xrraeaaexy TOTAL RESISTIVE LAYER FLOW = 2351596, 187545
FITLLXAXIIENTERING 2D MODELITRXrRsLsg

ITER = 1 ERROR = 304,994348B386  WRAL = 45,32225376407 I

Q-68



ITER = 5 ERROR = 95,1206835688  WEBAL = 31,42419445838 I
ITER = 10 ERROR = 46,17189418223  WBAL = 18.,00450576443 I
ITER = 15 ERROR = 29.2510291781  WRAL = 10.04945005997
ITER = 20 ERROR = 14,868781B3058 WRAL = 5,55986344322 %
INCREASE MAX NO OF ITERS 10 25 T
ITER = 25 ERROR = 9.267904945275
INCREASE HAX NO OF ITERS 70 30 T
ITER = 30 ERROR = 4,72897160973
INCREASE HAX KO OF ITERS 10 35 T
ITER = 31 ERROR = 4,631433775549  WRAL = 1,559582106457 %
LOOF AGAIN TD CHANGE 2D PARAHETERS F

WRAL = 3,137025323452 X

¥RAL = 1,737349612016 2

ER0220¢3220329882292893298988¢082838¢6388080054923¢¢
PEXXON CRANDON KINE REGIONT
¥ FLOWS FRON 2D HODEL (6PD) ¢
[22222¢022032224228¢93420008039938¢499936283022304¢
¥NORTH FLOW * SOUTH FLOW X WEST FLOW & EAST FLOK ¢
[22339330220032202203040903033828¢83¢0000302280222%
¥ 147958, 1005938,%  223188.¢  217733.%
12222228803922023293302888932¢423¢800028¢0022800¢2%
¥LOCAL IXFILXLOCAL STORE XIKFACT FLOWE WATER BAL &
[3223823802238038¢320989288243¢202¢¢2e2¢¢00230049¢
T 143723.% 105620.%  2094B16,% 7437.%
2223222228322303223293¢20293883229308¢¢0¢¢¢¢¢d000e1
THIS REFRESENTS A X ERROR OF 3142439769303
IKFACTED FLOW TO SWAKP CREEK (BPD) = -34044,91334354
INPACTED FLOW TO HEMLOCK CREEK (GPD) = -14976,05422272
2D DRAWIIGWN HAP T

6 7 8B 9101112 13 14 15 14 17 1B 19 20 21 22 23 24 25 26 27 28 25 30 31 32 3334 35 36 37 38 39 40

123 45
000000000000 0O0O0CO0CO0CO0TIO0LO0O
200 070 0 0 0 0 0°0 0 0 0 00 6000 0 0
300000000000 00000O0LO0O0TO0O
400000 000000000 O0O0O0L0TO0TO0 0
SO0 00000000 00O0CO0U0O0LO0O0TO0TO0O0
600 00000000000 000O0O0O0CO0O0 O
770000000001 11111111100
Bl 00 0 0000 0 1 1 23 3 44443210
L0 0 00 0 0 0 1 1 2 4 710121517 16151311 0
10000 000001 1 3 6 91418253035383815 4
0 0 0 0 0 0 1 1 2 3 7111623313842 44 46 40 17
1200 0 0 0 0 0 & 1 2 4 71217 24 33 43 47 48 49 56 33
3100 0 0 0 0 1 1 2 4 7121723293741 43 46 53 60
1400 0 0 0 0 0 1 1 2 4 7111520242831 34363838
1500 00 0 0 01 1 2 4 710131517 2022232525025
1600 0 0 0 0 0 1 1 2 4 & 81011 1314 15 14 16 16 16
7000000011235 6789 91010101010
1880 0 00001 1233 45555%6¢66 6 6
1990 000001 1 122333333333 4
2090000001 1122222222222
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21!
22!
231
24!
235!
26!
27!
28!
291
30!
31
32!
331
34!
35!
36!
37!
38!
91
40!
411
421
431
441
45!
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OO OO OO0 OO0 O OO OO O OO0 OO

0

OO OO OO DO O DO OO OO OO OO OO OO OO

OO OO O T O DD OO OO T OO OO OO SO

OO T OO O T OO OO OO OO OO O O

0

OO OO DO OO DO OO O OO O OCOO OO O =

ACC X ERROR FROH ORSERVED 0, X

DO YOU WANT TO TERNINATE THE SIMULATION

OO0 OO0 OO OO OO OO O OO OO OO0 OO O - -

OO OO O VO T O OO O OO O DO OO OO

tR2RR RIS 2222222202222 222322 2133111
INPUT DELTA 30,
TIKE = 615, 30,

ENTER 30 HODEL T

EIXPXILILRENTERING 3D HODELYizdtsdrex

DO 3N FIRITE DIFFERENCE COMPUTATIONS = T

OO OO OO DD OO OO OO OO O OO OO OO - s

OO O OO VDO OO T OO O OO OO OO OO -

OO OO OO DO O DO O OO O OO ODTO OO

OO OO OO O OO OO OO OO OO OO
OO DO DO O OO OO0 O OO O OCOO OO =
OO OO O OO O OO OO O OO OO OO OO - =
OO OO O OO OO T OO OO OO O OO OO
OOOOOOOOOOOOOOO.OOOOOOOH"""

ITER = 1 ERROR = 3599,496297457 HORM ERROR = 44,99370371821
ITER = 5 ERROR = 572,6562295401 NORK ERROR = 7,158227849252
10 ERROR = 320,B898441186 HORN ERKOR = 4,011230514825
15 ERROR = 2137487502077 HORX ERROR = 2,671859377597

ITER
ITER
ITER
ITER
ITER
ITER
17ER
ITER
ITER

20 ERROR = 153,5261299631 HORK ERROR
25 ERROR = 116.2730266331 NORK ERROR
30 ERROR = 90,8B8458173°18 HORK ERKOR
35 ERROR = 72,72426458066 HORM ERROR
40 ERROR =-59.,29538005559 NORM ERROR
45 ERROR = 49.14066757311 KORK ERROR
S0 ERROR = 41,34475361712 HORK ERROR

INCREASE HAX RO, OF ITERATIORS T0 55 T

ITER

cc
o

INCREASE KAX KO. OF ITERATIONS T0 40 T

ITER = 60 ERFOR =

30.5

INCREASE KAX NO, OF ITERATIONS 70 65 T
ITER = &5 ERROR = 26,B571950651 HORK ERROR = 3357149383138
IWCREASE HAX NO. OF ITEKATIOKS 10 70 T

ERROR = 35.296%1696302 KZRK ERROR

7001355328 KORM ERROR

L R D T L [ 1}

"

1,919076624528
1,453412832913
1,13605727174

+2090533322583
7411922506998
16142583444639
1016809420214

4412114620378

1382131419416

OO OO O OO DO OO OO OO OO DO OO

Q-70
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OO OO T O C OO O OO OO OO OO OO s
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R .
OO0 OO O VOO OO OO0 OO OO OO O - b s

OO OO OOV O OO OO OO OO SO O D OO OO O -
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DO OO0 OO T DO OV OOD D OODIODOO QD = e

OO OO DO D OO COD DO OO DOOOO O

OO OO O OO OO OO DO OO DOODOD O -

PO COTOoOROCCRO DOV OO

DO OSSO OO OO0 OO O DOCOOO OO

C OO OO OO C O OO O DO O OO OO OO OO

OO DO OO OO OO D OO DO OO DD

DOV OOV OO0 O OO O OO0 OO
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ITER = 70 ERROR = 22.92849072163 NORN ERROR = ,2991041340204
INCREASE HAX NO. OF ITERATIONS T0 75 T
ITER = 75 ERRDR = 21,61198224736 RORM ERROR = ,270149778342
INCREASE HAX NO. OF ITERATIONS 70 80 T

3D LRAWDOWN MAPS T

LEVEL = RESIST(1)

14 18 25 30 IS 38
16 23 31 38 42 44
17 24 33 43 47 48
17 23 29 37 41 43
15 20 24 28 31 34

LEVEL =  SUBCROP(2)

99 121 125 102 77 &4
118 155 144 119 73 58
119 130 142 122 74 56
115 112 104 73 52 48
111 103 90 71 32 47

LEVEL = 95 HETERS(3)

98 120 124 101 76 &3
122 136 166 145 93 67
118 138 155 145 96 67
115 112 104 73 54 4%
115 103 90 71 52 47

LEVEL = 140 KETERS(4)
0 0 0 0
199 193 137 89
194 192 137 89
194 192 137 19
0 0 0 0

0
124 171
122 145
1 0
1 0
LEVEL = 163 HETERS(S)

0 0 0 0 0 0
125 196 239 236 177 112

38
44
49
46
36

63
)
59
52
57

124 196 238 236 177 112 7%

122 0 238 236 177 98
12 0 0 0 0 0

LEVEL = 185 HETERS(4)
00 0 0 0
0 411 431 5
23 411 452 4
2 00
0

~J O~

15
40
36
53
38

74

77
63
72

83

75
77
77
78

85

93

98

98

108
108
118
118

4

17

33

60

38

1
2

0
0

4 1
31 3%
34 30

111175 179

I 6 6
5 12 1
20 18 15
1 23 18
8 25 20

0 266 191 142 108
115 193 254 298 270 222 145 118
127 213 266 301 307 276 191 128
125 202 290 315 341 309 239 148
207 263 212 122 62

0 253 191 142 108

316 349 318 266 217
267 271 233 187 74

0 0 0
0 0 0

134 188 23
112175 0
115 195 0 296 269 222 145 118
149 231 270 306 345 318 190 128
140 210 3035
137 188 249
0 0 0432 0
0 0 0452 0
179 284 400 659 383 447 0 0

160 227

0

0

362 469 383 357 316 270
0 139 247 264 270

3

481 639 432 376

62

0

0

0

428 557 425
- 0 418

4

28

0
0

376
296

N OO OO

NN
O 0 OO O

ol &l

Lo}
NN WO U o O
wl
~a
SO OO

o Gl
~0
Gl Ll O O O

[ BN S NS, |

N o o
(=]
[ =)



1230 6 0380 295 458 579 673 579 656 455 564 517 411 411

¢ 00 0 0 0 O

LEVEL = 230 KETERS(8)

00 0 0 0 0 0
0 200 541 731 732 733 734
0 0754

¢ 0 0 0 0 0 O
00 0 0 0 0 0

LEVEL = 243 HETERS(9)

LEVEL = 322 METERS(11)
0 0 0 0 0 0
0546 374 833 0 0

0
0
0 574 833 562 46% 0
0
0

0
00 0 0 0 0
6 0 0 0 0 0

LEVEL = 350 METERS(12)
00 0 0 0 0 0
0 011241125112611271128

0 0 0 0 0516516411 0

0 0 0 0747 0 0 0 0
0738739742747 0 0 0 0

9 731 525 394 540 736 737 738 761 792 791 742 742 0

0 737 738 762 769 741 619 742 742
0 0 0 0 0740741742 0

¢ 0 0 0 0 0 0 0 0
00 0 0 0 0 0 0 0
735748774 802817816 0 0 0
0 0 0805812759623 623 0
00 0 0 0 0 0 0 o
0 0953 0 0 0 0 0 o0
095195395591 0 0 0 0
735 950 952 953 954 955 956 0 O
0 0 0948 941 954 823 0 0
00 0 0 0 0 0 0 o
00 0 0 0 0 0 0 0
00 0 0 0 0 0 0 o
735950 952950947 0 0 0 0
0 0 0950 946 946623 0 0
0 0 0 0 0 0 0 0 o

0 01134 01141 0 0 0
01131113311351141 0 0 0

0 0 0 0112611271128112911301131113311331134 0 ¢

0 0 0
INTEGRATED C
1 2 3 4 5

6 0 0 0

1Yo 16 22 28 35 39
21 112 124 125 97 65
30 114 126 128 107 74
41 96 112 147-144 102
S99 131 179 177 132
61 B2 274 301 348 255
7 1 B2 292 322 391 285
g ! 0 230 343 487 263
91 0 258 370 447 274
10! 0 272 362 42¢ 281
11 0 273 383 422 281
]

6 ¢ 0 0 0

—
r

0
0
0 0112411251126 0  011291131113211331134113511361135 ¢
0
0

0 0 0 0 01134 0 0

ROSS-SECTION DRAWDOWN MAP T

6 7 B 9 10 11 12 13 14 15 14
41 43 40 30 20 19 17 16 17 17 14
53 5B 74 122 194 245 234 290 242 172 113
5% 59 78 131 201 204 222 297 254 190 129
64 55 72 113 171 281 527 276 263 194 180
81 63 90 129 190 334 405 319 242 217 186

197 311 412 418 355 417 450 358 401 242 O

221 344 448 449 392 439 445 380 387 274

197 270 348,348 369 S07 769 370 309 371

209 278 348 374 387 534 543 379 311 311

2320 348 475 952 634 632 477 311 ¢

234 0 388 475 476 £33 431 0 311 0

0 0 0 01134 01141 0 0 ¢

O OO O OO

Q-72



. v
Lo

STORAGE STATE ABOVE RESISTIVE LAYER
A-ARTESIAN W-WATER TARLE 0~ZERQ THICKNESS
D-IRY NODE

¥ W W ¥ ¥ ¥ D W W A 0 0 0 D
¥ W W W A A W D W ¥W 0O 0 0 D
B W W W A A W W W ¥ D D W W
¥oN W A A A A W N W W W W OW
¥ ¥ A A A A A A W W W ¥ W W

2D STORAGE AROVE RESIST
1 2 3 4 5 b 7
11 BI3B 7340 7340 7340 7340 7340 7340
21 4573 4026 4026 4026 4026 4026 4026
31 4573 4026 4026 4026 4026 4026 4026
41 4373 4026 4026 4026 4026 4026 4026
S 1 48B4 5060 4060 4060 4060 6060 4040
THE LAYER € WHICH MAX FLOW OCCURS = 4

j22¢20080230 0002320000890 02002300228800002000304¢8¢0¢0¢4
11r¥2 VERTICAL WATER BALANCE FOR 3D ORERQDY HODEL *itx
[$22843440302802¢03040298032890080380¢¢002028403¢00¢0¢¢84
fKODEL LAYERS FLOW INTOGPD t
2092285522¢282280000202002382000R0002002020800 0000800041

z 1 t 2466692,2 t
b 2 t 2466692,2 t
b 3 1 2469242.,5 t
t 4 S 2474809.7 t
¥ S ¢ 2355672.2 b4
b4 6 t 2356252.3 t
b 7 b ¢ 2200932.7 t
t B 4 113602851 b
b 9 % 894691.9 X
b4 10 ¢ 647442.9 S
t 1 b -104,1 L
1 12 t 0.0 t
[$¢82280804800022208202083802000880¢0200430880000088¢08

19898483022082829292232928009800082338¢5999¢80388880¢08¢8241
frsry STORAGE WATER BALANCE FOR 3D ORERODY MODEL trrst
1$3$34222222432392823238000282820¢90209083423¢89888282¢¢834
tE0DEL LAYERYT FLOW FROM (EPD) ¢
122322282333000022000828202220300888093080400¢008000¢8008¢4

4 1 ¥ 0.0 t
i 2 1 1203.2 1
t 3 1 236946 t
S 4 b 18541 t

ok =k ok =k e

D> £ R T T

B
7340
4024
4024
4026
6060

?

7340

4026
4026
46..
6040

10
7340
4026
4026
4026
6050

11
7340
4026
4026
4026
60560

12
7340
4026
4028
4024
6060

13
7340
4026
4026
4026
6060

14
7340
4026
4026
4026
6050

15
7340
4026
4026
4026
6060

1

<

300
3

3L
431.



e Pt ¢ PE P P P P4 e

O W N o-w

10
11
12

[202220320222802238200082280020832888¢3003208¢s8¢202se

102.6
157.2
137.2
30,3
93.0
83.7
767
0.0

Pt P Pt PE P P e Pe
Pt P PE P P P P P P

3D WATER BALANCE IS WITHIN -100,0602933556 %

3D RESISTIVE LAYER VERT, Q

D B G N e

1 2
J154 1043
3315 B26
3320 1931
3509 5752
9415 11454

30 HERD BELOW ELEV.
3D HEAD RELOW ELEV,
3D HEAD RELOW ELEV,
3D HEAD BELOW ELEV,
3D HEAD BELOW ELEV.
3D HEAD BELOW ELEV,
3D HEADL BELOW ELEV,
30 HEAD' RELOW ELEV,
3D HEAR BELOW ELEV,
3D HEAD RELOW ELEV,
3D HEAD RELOW ELEV,
ID HEAD BELOW ELEV,
3D HEAD RELOW ELEV,

kit
3D
kS
k3 (
3D
kit
kAL
ks (
3D
30
2
K
k3t
30
k3t
RS
In
k3]

-

My

HEAD
HEAD
HEAD
KEAD
KEAD
HEAD
HERD
HE&D
HEAD
HZAD
HEAD
HEAD
HEAD
KEAD
He Al
HEAD
HEAD
KEAD
HEAD

RELOW ELEV,
BELOW ELEV,
RELOW ELEV,
RELOW ELEV,
RELOW ELEV,
RELOW ELEV,
RELOW ELEV,
EELOW ELEV,
RELOW ELEV,
RELOW ELEV,
RELOW ELEV,
EELOW ELEV,
FELOW ELEV,
ELOW ELEV.
KELOW ELEV,
KELOW ELEV,
FELOW ELEV,
BTLOW ELEV,
EELOV ELEV,

3 4 3 6 7

8

651 1040 427 591 0 2552

705 2899 4556 2907 2381

0

9
2552
2552

10
859
1288

2480 128344 200564 123285 38384 107787 117185 104448
8119 133872 113955 49485 43085 147937 264479 74245
14341 9209 32741 37430 33163 10263 13392 11545

AT NODE 1 1 2 -29.2 H=-99,099136%0488
AT NODE 2 1 2 -24.3 H=-121,181926534
AT NODE 3 1 2 -28.6 H=-125,4445774803

AT NODE 4 1 2 -36,1 K=-102,0791128382

AT HODE 5 1 2 -37.7 K=-77,04942078572

AT NODE & 1 2 -41,7 K=-63,74798683492

AT NODE 7 1 2 -39,4 K=-64,B6276B43899

AT NOIE B 1 2 -2B,2 H=-74,40276839817

AT WODE 9 1 2 -16,8 H=-111,4360054264

AT NODE 10 1 2 -6, H=-174,6142744993

AT NODE 11 1 2 -1, H=-179,0318442486

AT NODE 13 1 2 -1, H=-266,1830183345

AT NODE 14 1 2 -4,300000000003 K=-191,0518107448
AT NODE 15 1 2 -20.7 H=-142,0577482008

AT WOIE 16 1 2 -24, H=-107,8306133144

AT ROLE 1 2 2 -32,8 H=-118,2601846014

AT NODE 2 2 2 -27.9 H=-154,85294B4882

AT NDDE 3 2 2 -35.4 H=-164,2196143418

AT NODE 4 2 2 -52,8 H=-119,2465125003

AT KODE 8 2 2 -41,3 H=-77,40412772901

AT RODE 9 2 2 -29,9 H=-114,9223544174

AT NODE 10 2 2 -B,5 H=-192,4294203214

AT KODE 11 2 2 -1, H=-254,0347440542

AT RODE 12 2 2 -3,599999999999 H=-298,4520047758
AT HODE 13 2 2 -1, H=-269,5645854904

AT NODE 14 2 2 -5,900000000001 H=-222,3915282088
AT NODE 15 2 2 -17.4 H=-165,209985889

AT NOIE 16 2 2 -20.5 H=-117,74B8833594

AT NODE 1 3 2 -33.8 H=-118,9489058947

AT MOLE 2 3 2 -34.4 H=-129.974081%9412

AT KODE 3 3 2 -45,3 H=-141,9477845152

AT WOLE 4 3 2 -79.1 K=-121,8064606072

1776
7165

=39
8540

13 14
0 0
0 0
2832 11

3421 81340

15
2976

951
3824
7051

7324 117674 197144

16
3612
3934
5887
2450

61334



1

IV HEAIY RELOW ELEV, AT NOIE 9 3 2 -45,6 H=-127,4311569681

3D HEAD' BELOW ELEV, AT NODE 10 3 2 -27,2 H=-212,4587190141
3D HEAD RELOW ELEV, AT NODE 11 3 2 -12.1 H=-266,2792161083
3D HEAD BELOW ELEV, AT NOIE 12 3 2 -13.,1 H=-301,4510423206
[t KEAD RELOM ELEV. AT NODE 13 3 2 -20,7 H=-304,8255293129
It HEAD RELOW ELEV, AT NDIE 14 3 2 -24,7 H=-276,1856719085
3D HEAD BELOW ELEV, AT NODE 15 3 2 -37.1 H=-190,5147871342
3D HEAD BELOW ELEV, AT NOLE 16 3 2 -43.7 H=-128,2405273823
SN HEADN BELOW ELEV, AT NODE 1 4 2 -43,7 H=-114,5816965688

3D HEAD BELOW ELEV, AT WOIE 2 4 2 -50,8 H=-112,1638454374

3D HEAD BELOW ELEV. AT NODE 3 4 2 -68.2 H=-103,43877718%9

30 HEAD BELOW ELEV. AT NOIE 9 4 2 -B4.7 H=-124,8048680748-
3D HEAD BELOW ELEV, AT NODE 10 4 2 -62.7 H=-202,3718216822
3D HEAD BELOW ELEV, AT NODE 11 4 2 -44,3 H=-289, 6984815207
3D HEAD BELOW ELEV, AT NODE 12 4 2 -41,4 H=-315,0905147228
3D HEAD BELOW ELEV.- AT NODE 13 4 2 -45,9 H=-340,53856393%4
30 HEAD RELOW ELEV, AT NODE 14 4 2 -50,2 H=-308,7223626053
31 HEAD BELOW ELEV. AT NODE 15 4 2 -56,8 H=-239,0945419854
3D HEAD BELOW ELEV. AT NODE 16 4 2 -43,3 H=-148,1529863597
ID HZAD RELOW ELEV, AT NODE 1 0
3It HEAD BELOW ELEV. AT NODE 2

o1 H=-110,9280021883

52-6
5 2 -73.8 H=-102,918633234
52

3L HEAD BELOW ELEV, AT NODE 9 -100,8 H=-133.5450203894
3Ii HERD RELOW ELEV. AT NODE 10 § 2 -BB.& H=-1B8,360914207
3D HEAD PELOW ELEV, AT NODE 115 2 -73.2 H=-236,9915522

3D HEAD BELOW ELEV, AT NODE 12 5 2 -67,6 H=-254,9783648175
3D HEAD RELOW ELEV. AT NODE 13 S 2 -2, H=-265,0254229995

30 HEAD BELOW ELEV. AT NODE 14 5 2 -69.2 H=-212,2150778017
3D HEAD BELOW ELEV. AT HODE 15 5 2 -B3, H=-121.,648057441%
¥RXILazeex TOTAL RESISTIVE LAYER FLOW = 2466452,238132
PXXITIITRXENTERING 2D MODELt:titrrrs 5 ‘
ITER = 1 ERROR = 542,9925500381 WBAL = 22,41299158253 2
ITER = 5 ERROR = 58.62079245884  WRAL = 1672984472244 %
ITER = 10 ERROR = 34.33384624448  WBAL = 1048833363621 %
ITER = 15 ERROR = 17.787743B1339  WBAL 1241792883484 7
ITER = 20 ERROR = 11,18724871595 WBAL = 3.594492663252 %
INCREASE MAX KD OF ITERS TD 25 7

ITER = 25 ERROR = 5,7B5889377294  WBAL
INCREASE KAX NO OF ITERS TO 30 T

ITER = 27 ERROR = 4.604580594011  WEAL = 1.600789835883 I
LOOF AGAIN TO CKANGE 21 PARAKETERS F

n

2,014361635903 1

I2R2220323822308923008088¢93358483¢¢0¢833290230¢¢23¢1
¥EXXON CRANDON MINE REGIONGZ®
t FLOWS FROM 2D MOLEL (GPDI) ¢
1222392023223¢23223232398¢240363¢438¢8¢¢¢908822¢029¢
YNORTH FLOW & SCGUTH FLOW * WEST FLOW t EAST FLOW t
LR2220202¢220239383¢2828¢828888823¢¢32899982022¢23¢4¢9
H 632482 1708011,¢ 231309.¢ 189982.1
12 22922288822232833222880203384234349838320409843¢1
TLOCAL INFILXLOCAL STORE TINPACT FLOWE WATER RAL 1t

Q-75
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20942222630 02333¢39883¢23¢0000288¢348030¢¢¢¢82 0004

124221.3
THIS REPRESENTS A % ERROR OF .3042789928429

[ 232232 22¢02¢R 2000200300330 83800¢03¢¢838488¢34¢4+41
142416.¢

b ¢
IKPACTED FLOW TO SWAMP CREEK (GPD) = -39764.62129742
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00 00
S0 000 00
ACC Z ERROR FROM ORSERV
DO YOU WANT TO TERMINA

SHEEOEEEEE8Easeeratestsrssssesesssss

INFUT DELTA 30,
TINE = 645, 30,
ENTER 3D HODEL T

0 ¢
0 0
ED 0, %

0

0

0.
TET

00
090

E STHULATION

\

FEILEXRXRXENTERING 3D MODELfktyrrrist

DG 2D FINITE DIFFERENCE COMFUTATIONS = T
ITtR = 1 ERROR = 3894,763860066 NORK ERROR = 48,48454625083
ITER = 3 ERROR = 719.85072739 HORM ERROR = 9,248134092375

ITER = 10 ERROR
ITER = 15 ERROR
ITER = 20 ERROR
ITER = 25 ERROR
ITER = .30 ERROR

n o n

000
00 ¢

0 0
0 0

o o
o O

0
0

412,4256923923 HORM ERROR = 5.155321154904
273,6054352399 KORN ERROR = J3.420067940499
197,1021256141 MORM ERROR = 2,443774520176
148,1859277801 NORM ERROR = 1.852324097251
114,150878414 NORM ERROR = 1,424885980175

ITER = 35 ERROR = £9,33972876191 NORM ERROR = 1,116746609524
ITER = 40 ERROR = 70,6488407245 NORM ERROR
ITER = 435 ERROR = 56,90446507133 NORK ERROK = 7113058133916
ITER = 50 ERROR = 46,32619424105 HORH ERROR =
IKCREASE HAX NO. OF ITERATIONS T0 55 7
ITER = 35 ERROR = 36.27562734395 NORM ERROR =
INCREASE HAX NO. OF ITERATIONS TO 60 T

ITER = 60 ERROR = 32,13677389927 NORH ERROR

INCREASE HAX NO. OF ITERATIONS TO 65 T

ITER = &5 ERROR = 27.4491463088¢ NORH ERROR

INCREASE HAX NO. OF ITERATIONS TO 70 T

ITER = 70 ERROR = 23,8635987B423 NORN ERROR

KCREASE MAX NO, OF ITERATIONS TO 75 T

ITER = 75 ERROR = 21,12312236014 NORK ERROR

,INCREASE MAX KO, OF ITERATIONS T0 80 T

30 DRAWDIOWH HAPS T

LEVEL = RESIST(1)
1115 23 35 37 4l
15 24 34 52 %9 60
18 29 43 57 62 62
20 28 3B 49 53 35
19 25 30 38 40 43
LEVEL = SUECROP(2)
136 161 170 147 111 92
159 202 211 162 96 76
159 171 183 157 93 71
133 149 137 96 &6 61
149 118 121 93 6B 41

LEVEL = 93 HETERS(I)
136 161 169 146 111 92
163 203 212 180 115 82

272
61 28
63 71
57 83
44 45

90 131 194 260
78 113 193 278
74 82 210 301

18
29
45
70
43

5 0
g8 0
26 2
62 41
19 34

245

8856105090812

o o

[ 8 ]

33
30

0

320 238
329 342

66 94 167 270 342 358
74 115 187 245 288 302

B9 131 193 258 0
78 112 192272 0

02
28 3

9790774282631

4784453417993

4017096737409

+3431145788608

+ 2983199848278

2640390295018

0 1 7

7

0 1 14 12
20 24 20 17
30 32 24 19
28 29 27 2

297
301

214 149
247 193
345 304 Z:i

373 333 282
301 237

~1

3 213 149
192

136
145
153
167
142 70

136
145

~J

oo

~J4

o o

o O

[~ =

D> O

o <

[~ 3 ]

[ ~]

f~ 3 ~]

o o

P =]

oW

oo

oo

o @

o o

o o



158 181 198 180 117 82 Bl 102 220 206 332 351 378 341 217 153
134 149 137 96 69 62 48 103 201 277 355 358 381 341 286 235
154 138 121 93 48 61 74 113 195 245 299 311 304 257 208 83

LEVEL = 140 METERS(4)

00 0 0 0 0 0 0 0 0 0452 0 0 0 0
165 222 253 230 160 106 89 0 0 0 0452 0 0 0 0
164 215 248 225 160 106 B8 119 245 348 448 677 412 447 0 0
156 0 248 225 160 96 96 124 221 291 407 504 412 375 334 ”87
1560 0 0 0 0 0124 0 0407 0369 271 285 287

LEVEL = 163 KETERS(S)

000 0 0 0 0 0 0 0 0 0 0 0 0 0 0
166 254 305275200 130 97134 0 0 0 0 0 0 0 0
166 254 303 268 200 130 97 134 271 384 518 677 457 393 0 0
1630 303 268 200 116 111 144 237 306 448 582 451 393 345 295
163 0 0 0 0 0 0144 0 0468 0 443 317 339 295

LEVEL = 185 METERS(4)

00 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 532 576 599 362 283426589 0 0 0400 0 0 0 0
164 532 576 504 362 283 426 SBY 444 577 652 735559 55 O 0
184 0 0 0 382 283 425 494 636 546 643 649 S51 516 407 4¢7

0 0 0 0 0 0 0 0 0 0 0 0511511407 0
LEVEL = 207 HETERS(7)

00 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 568 620 659 402 316 46B 650 0 0 0 0 0 0 0 0
164 568 621 339 402 316 468 650 682 618 679 752 590 525 0 0
164 0 0 0 402 316 468 586 681 601 676 671 580 525 424 424

0 0 0 0 0 0 0 0 0 0 0 0524524424 0
LEVEL = 230 KETERS(B)

00 070 0 0 0 0 0 0 0747 0 0 0 0

0631730 731 732 733 734 0 738719742747 0 0 0 0

0 0 694 731 546 417 547 734 737 738 772 8OO 799 742 742 ¢

0 0 0731 0 0 0736737738 773 778 741 623 742 742

000 0 0 0 0 0 0 0 0 0 0740741 742 0

LEVEL = 263 METERS(9)

b0 0 0 0 0 0 0 0.0 0 0 0 0 0 0
068720720 0 0 0 0 0 0 0 0 0 0 0 ¢
00 718 719 571 441 563 735 748 774 811 §24 823 0 0 0
0 0 0 0 0 0 0 0 0 0814819761627 627 0
00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
LEVEL = 295 KETERS(10)

00 0 0 0 0 0 0 093 0 0 0 0 0 o0
063871069 0 0 0 095195395591 0 ¢ 0 o0
0 0710 696 595 491 0 735 950 952 953 954 955 956 955 0
0 ¢ 0 0 0 0 0 0 0 0548942954627 0 o0
00 0 0 0 0 0 0 0 0 0 0954 0 0 o0

Q-78



LAYER & wHICH HAX FLOW OCCURS = 4

1888838349893808082800302828009080298383383832889880848808¢1

LEVEL = 322 HETERS(11)
6 0 0 0 0 &6 0 0 0 0 0 0 0 0 0 O
0690709693 0 0 0 0 0 0 0 0 0 O 0 O
0 0709 693 597 496 0 733 950 952 950947 0 0 O O
0 0 0 0 0 0 0 0 0 0930946946627 0 0
6 06 0 0 0 0 0 0 0 0 0 0 0 0 0 O
LEVEL = 350 HETERS(12)
6 0 0 0 0 0 0 0 01134 01141 0 0 O O
0112311241125112611271128  01131113311351141 0 0 0 O
0 0112411251126 0 011291131113213331134113511361135 0
0 0 0 0112611271128112911301131113314331134 0 0 O
6 00 0 0 O 0 0 0 0 0 01134 0 0 O
INTEGRATED CROSS-SECTION DRAWDOWN KAP T )
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

0

C O OO OO

11 16 24 34 46 50 52 50 47 41 28 19 14 19 17 18 15
21 151 164 144 131 87 72 76 107 194 271 305 268 324 267 197 134
31 153 167 168 139 96 746 78 112 200 271 244 255 327 280 214 150
41 129 144 187 170 120 77 69 92 155 213 316 544 298 273 206 191
51 132170 228 203 150 94 76 111 169 230 363 420 338 276 228 197
6 1 109 354 384 368 272 213 319 418 426 374 432 461 370 405 271
71 109 378 414 406 301 237 351 471 454 406 452 474 390 394 283
B! 0 325 475 4B7 273 208 273 368 348 389 515 775 370 312 371
9! 0 334 479 4B0 2B 221 282 3&B 374 387 541 547 380 314 314
10! 0 344 473 464 297 245 0 368 475 952 634 632 477 314 D
1! 0 345 473 462 298 248 0 3468 475 476 634 631 -0 314 0
121 6 0 0 0 0 0 0 0 01134 01141 0 O O
STORAGE STATE AROVE RESISTIVE LAYER
A-ARTESIAN W-WATER TABLE (-ZERQ THICKNESS
[-DRY NODE
¥ W ¥ DD B ¥ D DD O O 0O W W W
g ¥ D D A W ¥ ¥ D D O 0 0 A W ¥
W ¥ ¥ W A ¥ ¥ ® D D A W D B W ¥
VoM W OW A A K W WD W W W W W W
W W A A A A A A W ¥ W W W W ¥ A
21 STORAGE KBOVE RESIST
1 2 - 3 4 5 6 7 8 9
11 B33 7340 7340 7340 7340 7340 7340 7340 7340
21 4573 4026 4026 4028 4026 4026 4026 4026 4024
I 1 4573 4026 4026 4026 4026 4026 4026 4026 4026
41 2573 4026 4026 4026 4026, 4026 4026 4026 4026
51 48B4 4060 6060 6060 6060 6060 6060 6060 6040
THE

10
7340
4026
4026
4024
5060

1
7340
4026
4026
4026
5060

12
7340
4026
4026
4026
£960

13
7340
4026
4024
4026
8080

14
7340
4028
4028
4026
6060

15
7340
4026
4026
4026
6060

16
5473
3002
3002
3002
4518



21133 VERTICAL WATER RALANCE FOR 3D OREBODY HODEL tftit
F2233222982332222592938428¢030¢08¢08¢320205080¢084¢¢494
tHODEL LAYERS FLOW INTOWGPD b¢
22202022582233830080028008¢¢¢80088000003829038¢¢0808300¢81

¥ 1 t 2374302.2 t
pd 2 z 2374302,2 t
¥ 3 1 2379161,2 t
¢ 4 % 2387358,3 t
X 5 X 2292740,5 b
b4 é t 22935547 4
¥ 7 t 2133103,2 t
b 8 ¥ 1270305.3 t
t 9 b 8565257 1
¢ 10 t 618102,2 t
¥ 11 t -75.8 ¥
b4 12 t 0.0 t
f22280222028¢20200232¢80083880¢082080200208302888008¢008¢¢1

j20022022288020208082093¢8280328304020v¢0 00082800888 208448¢
trrrr STORAGE WATER BALANCE FOR 30 OREEODY MODEL ¥¥fig
f23¢2229208222023928300¢8002R000¢0800080000¢030088¢00¢4¢
¥HODEL LAYERY FLOW FROK (GPD) 1t
[302232923¢0298038¢28¢83839043002080082¢0832088¢3884¢483¢4:

X i X 0.0 ¥
¥ 2 ¢ 2932.8 t
X 3 z 5162,2 1
¥ 4 t 716,5 1
¢ B b4 33,0 4
X 6 1 763,3 t
X 7 b4 491,3 t
1 8 b4 259.4 b
¢ 9 b 139.2 1
X 10 ] 80.3 1
X 1 t 73.1 t
¥ 12 b 0.0 t
122¢2222888200220882¢3308828288082028¢8082838¢83830¢3¢¢4¢

3D WATER BALANCE IS WITHIN -100.060756196% %

31 RESISTIVE LAYER VERT, @
1 2 3 4 5 6 7

1V 3775 1845 623 0 0 0 2532

20 386 730 0 0 7949 3454 3495

30 3143 1043 239 78196 230554 135301 48643 17
41 4980 4430 6288 173073 141473 43389 95434 273
S0 B709 10379 13544 12774 43249 G442 47401

ID HEAD BELOW ELEV, AT NODE 11 2 -29,2 H=-136,4452461737
3D HEAD BELOW ELEV. AT KODE 2 1 2 -24.3 K=-161,3774435421
30 HZAD BELOW ELEV, AT NODE 3 1 2 -28.6 H=-170,049146818

8 9 10 1 12 13 14 13 16

0 0 0 0 0 0 57 2707 3418
20 0 0 0 0 Bl 54 388
20 0 157 2479 0 0 3423 5622
65 154934 0 431 1703 3169 79524 R43 9227
75 12149 10433 8303 7946 7114 113535 193274 71530
0-80



'

.

H=-147,034472083

3D HEAD RELOW ELEV, AT NODE 4 1 2 -34.1

3D HEAD BELOW ELEV, AT NODE S 1 2 -37.7 H=-111.2483474043
31 HEAD BELOW ELEV, AT RODE 6 1 2 -41,7 H=-92,10128875264
3D HEAD BELOW ELEV. AT NODE 7 § 2 -39.4 H=-B9.75760521861
3D HEAD BELOW ELEV. AT NODE 8 1 2 -28,2 H=-131.387148083
3D HEAD BELOW ELEV, AT NODE 9 1 2 -14.8 H=-193,7206721887
3L HEAD RELDW ELEV, AT NODE 10 1 2 -6, H=-260,3108B4773

3D HEAD BELOW ELEV, AT NODE 11 1 2.-1, H -245,4540745427
3D HEAD' RELOW ELEV. AT NODE 13 1 2 -1, H=-297,4212313986
3 KEAD KELOW ELEV. AT NODE 141 2 4.300000000003 H=-213.8632668162
3h HEAD RELOW ELEV. AT NODE 15 1 2 -20.7 H=-169,00874304%96
I HEAD RELOW ELEV, AT NODE 16 1 2°-24, H=-133,9216715259

31 HEAD BELOW ELEV. AT NODE 1 2 2 -32.8 H=-158,8927879753

30 HEAD BELOW ELEV. AT NODE 2 2 2 -27.9 H=-201,8359714914

3D HEAR BELOW ELEV, AT NODE 3 2 2 -25,4 H=-211,1047018756

3D HEAD BELOW ELEV, AT NOIE 4 2 2 -52,8 H=-141,6006952883

30 HEAD RELOW ELEV, AT NODE 8 2 2 -41,3 H=-112,8795435139

I HEAD BELOW ELEV, AT NODE § 2 2 -29.9 H=-192,6307830967

31 HEAD BELOW ELEV, AT NODE 10 2 2 -8.,5 HK=-277,9972328279

ID HEAD BELOW ELEV. AT NODE 11 2 2 -1, H=-320,1562927623

3D HEAD RELOW ELEV, AT WOLE 12 2 2 -3,59999999999% K=-337.8271262223
30 HERD BELOW ELEV, AT NODE 13 2 2 -1, H=-301,3089586864

31 HEAD BELOW ELEV, AT NODE 14 2 2 -5,900000000001 H=-244,8757273695
30 HEAD RELOW ELEV, AT NOLE 15 2 2 -17.4 H=-192,6450259083

I HEAD BELOV ELEV. AT KODE 16 2 2 -30.5 H=-145,33515%3633

I HEAD RELOW ELEV, AT NODE 1 3 2 -33,8 H=-138,640658991B

ID HEAD RELOW ELEV. 4T NODE 2 3 2 -34.4 H=-170.841863731

3D HEAD BELOW ELEV, AT HODE 3 3 2 -435,3 H=-183,1897518332

31 HEAD BELOW ELEV. AT NOLE 4 3 2 -79,1 H=-156.,7644200741

3D HEAD BELOW ELEV. AT NODE 9 3 2 -45,6 R=-210,2593943157

30 HEAD BELOW ELEV, AT NODE 10 3 2 -27.,2 H=-300.9798324313
3D HEAD BELOW ELEV. AT NODE 11 3 2 -12,1 H=-328,7819832234
3D HEAD KELOW ELEV. AT NKODE 12 3 2 -13.,1 H=-342,1562:72363
30 HEAD RELOW ELEV. AT NODE 13 3 2 -20,7 H=-344,8891407021
ID HEAD BELOW ELEV. AT NORE 14 3 2 -24,7 H=-303.82646204787
3D HEAD RELDW ELEV. AT NODE 15 3 2 -37.1 H=-217,226£918738
3D HEAD BELOW ELEV, AT HODE 16 3 2 -43.,7 H=-153,3222416296
IL HEAD RELOW ELEV. AT KODE 2 -43,7 H=-153.373966412
30 HEAD BELOW ELEV. AT NOIE 2 -50,8 H=-149,2964522158
30 HEAD BELOW ELEV, AT NODE 2 -68.2 H=-136,5688151322
3I HEAD RELOW ELEV, AT KOIE 2 -B4,7 H=-187.2271627484

14
2.4
34
94
31 KEAD-RELOW ELEV, AT ROIE 1
1
1
1
1
1
1

042 -82,7 H=-269,6737115336

3D HEAD RELOW ELEV, AT NODE 11 4 2 -44,7 H=-341,6044442465

3D HEAD BELOW ELEV. AT NODE 12 4 2 -41,6 K=-357.,5541744378

30 HEAD BELOW ELEV, AT NODE 13 4 2 -45,9 H=-373,4931416043

30 HEAD BELOW ELEV, AT MODE 14 4 2 -50,2 K=-332,6161089038

30 EERD RELOW ELEV. AT NODE 15 4 2 -58,8 H=-241,6991397783
2L HEaD PELOW ZLEY, AT MODE 16 4 2 -63.3

H=-166.5452270318

Il READ EELOW ELEV. AT HODE 1 5 2 -60.1 H=-149.0342447137
ID HZAD RELOW ELEV, AT KODE 2 5 2 -73.8 H=-13B.2484622028
3 HEAD BELOW ELEV, AT ROLE.3 S 2 -94,5 H=-120,7422499425
30 READ RELOW ELEV, AT KODE 9 S 2 -100.8 H=-186,6121B66348
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B.6 H=-244,74321155{1

3D HEAD RELOW ELEV. AT NODE 10 5 2 -8

3D HEAD' BELOW ELEV, AT NODE 11 5 2 -73.2 H=-287,86486544983
3D HEAD BELOW ELEV, AT HODE 12 5 2 -67.6 H=-302.2472242277
3D HEAD RELOW ELEV. AT NODE 13 5 2 -62, H=-300,7998455407

3D HEAD BELOW ELEV. AT NODE 14 5 2 -69,2 H=-237,3817810713
30 HEAD BELOW ELEV. AT NODE 15 S 2 -B3., H=-142,2716859904
FEXXITIXXX TOTAL RESISTIVE LAYER FLOW = 2374302,225413
FXXITIITLIENTERING 2D HODELXix:gxyris

ITER = 1 ERROR = 529,5615397543  WEBAL = 8,674702457247 I
ITER = § ERROR = 27,94920402406 WRAL = 4,49039888812 I
ITER = 10 ERROR = 12,94560634223  WRAL = 4,419901904078 2
ITER = 15 ERROR = 8,417311048934  WBAL = 2,900827659129 %
ITER-= 20 ERROR = 4,548774948728 WAL = 1,701740672501 %
INCREASE MAX X0 OF ITERS TO 25 T

ITER = 21 ERROR = 4,400154909578  WRAL
LOOF AGAIN TO CHANGE 2D PARAHETERS F

1,540839092777 %

138202009 2¢220308¢90208¢0009¢22¢2480¢2080444080280]
YEXXON CRANDON KINE REGIONT
t FLO®S FROMK 2D KDDEL (GPD) ¢
33 222028822022928242833080040¢2¢4844490¢40¢03034¢¢
¥NORTH FLOW ¥ SOUTH FLOW t WEST FLOW % EAST FLOW
[2R2RAI 2220229223323 02982¢0023882924¢32¢80800802¢8
¥ 79098.¢% 1752381, 220232, 169360.%
123228339209200203¢2¢¢33¢80204222884000498008008¢¢
¥LOCAL INFILXLOCAL STORE RIKPACT FLOWE WATER RAL
222E2228822032228220382320302289328¢20804¢¢343¢0¢
b4 143723, - 3827, 2221070.% 5681,
12203003020023322083009002022082¢8¢2¢8000¢0¢803029
THIS REPRESENTS A % ERROR OF ,2392824488794
IHPACTED FLOW TD SWAKP CREEK (GPD) = -39702,5378388
IHFACTED FLOW TO HEKLOCK CREEZK (GPD) = -17705.91619595
2D DRARLOWN KAP T

1 23 4535 67 9 10 11 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 2% 30 3132333435363

[ee]

Ml A N BN B DR BN B BN BN BE BN BN

8

10000000000 0000000000000000000000000 o0 @M
2 000000000000000000000000000000000000&o
$0000000000000000000000000000000000000 0
0000600000000 00000000000000000000000 mo
ssoooooooooooooooooooooooooooooooooooo.o
s!oo“oooooooooooooooooooooooooooooooooooo
720000000001 811111 4000000000001 1100000 Qo
s;000000011111222222210001111111111000’0
POO0D000 01123445546 7101310000 0122333211100,
01000000 11235678 72325293815 4 1000 3666542110050 0
11!000000112469121423407473714017200051211108532110’0
120000000 112 4 812162544 697473 748333141112 81219161310 &4 3 2 1 1 o o
310000000 0 1135 91320304357 636466727150 2928293224 191511 7 4 2 1 1 0 o ¢
000 001 23 51014202738 41464949 484335302727 2826211611 7 4 2 1 1 0 amo
15!000001123’61014172125283132333230272422211918151310742110‘0
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INCREASE MAX NO. OF ITERATIONS T0 60 T

ITER = 60 ERROR = 21,55B46680934 NORK ERROR = ,2694808351167
IKCREASE HAX NO. OF ITERATIONS 70 65 7

ITER = &5 EFROR = 19.,4952642581 NORM ERROR = 2436908032242

IKCREASE HAX NO. OF ITERATIONS TO 70 T

ITER = 70 ERROR = 17,90077848209 NORM ERROR = ,2237597335241
INCREASE HAX NG. OF ITERATICKS TO 75 7

ITER = 75 ERROR = 16,66702540648 NORN ERROR = ,20B337817581

INCREASE HAX NO. OF ITERATIONS TO 80 T

3D IRAWDOEN MAPS T

LEVEL = RESIST(1)

7 8 7 232 2% 3815 4 1 0 0 0 3 4
1214 23 40 74 73 71 40 17 2 0 0 O S 12
16 25 44 69 74 73 74 B3 33 14 11 12 B 12 19
20 30 43 57 63 64 66 72 71 S0 29 28 29 32 24
20 27 34 41 46 49 4% 4B 43 35 30 27 27 28 26

LEVEL = SUBCROP(2)

136 154 152 128 95 B2 96 112 149 209 216 O
172 217 225 167 105 86 93 121 155 224 283 320
175 187 200 174 107 83 90 126 170 245 294 323

157 4
180 §
203 1

8
11
16
19

21

ol ro
[ZX B 7V}

42

170 166 153 113 78
166 155 137 107 78

70
68

LEVEL = 95 HETERS(3)

136 155 152 128 95
179 219 228 197 128
174 197 214 197 131
171 166 133 113 81
171 155 137 107 78

B2
9
95
72
68

74
79

96
93
%7
77
79

98 169 236 315 336
113 170 221 265 281

112 149 210
121 155 229
129 189 263
107 180 24
112 176 22

251 158
133 66

ORI VNN S BN )
o U P O o
I Nl O W
PO N OO
o~ == O~ O~ O~

ICES RSN SIS

277 206 157 124
286 236 180 133
361 330 204 142
365 330 277 227
288 246 198 79

LEVEL = 140 HETERS(4)

0 0 06 0 0 0 0 0 O 0 04352 0 0 0 0
182 239 268 246 173 118105 0 0 0 0452 0 0 0 0
181 232 243 241 173 118 105 13B 217 313 423 668 398 447 0 0
173 0 263 241 173 10B 108 128 198 260 384 487 398 346 3246 279
173 0 0 0 0 0 0128 0 ¢ 384 0 355 260 276 279

LEVEL = 163 HETERS(J)

50 0 0 0 0 0 0 ¢ 0 0 0 0 0 0 0
162 273 318 289-213 142 112150 0 0 O 0 O O O 0
182 273 317 282 213 142 112 150 245 353 499 448 444 385 0 0
180 0 317 282 213 129 124 149 214 275 448 569 438 385 338 268
1800 0 0 0 0 0149 0 0 448 0 431 307 331 288

LEVEL = 185 HETERS(4)

6o 0 0 0 0 0 0 0 0 0 ¢ 0 0 0 0

0 573 0B4 604 371 293438598 0 0 0600 O 0 0O ¢
181 573 584 S11 371 293 43E 598 638 543 640 728 550 595 0 0
181 ¢ 0 0 371 293 438 502 630 530 632 640 242 S12 400 400

90 0 0 0 0 0 0 0 0 0 0507507400 O



I LEUEL ”07 HETERS(7)

00 0 0 0 0 0 0 0 0 0 0

0 614 626 661 410 323480 659 0 0 0 0 0 0 0
181 615 627 564 410 325 4B0 659 679 607 670 746 582 521 0
181 0 0 0 410 325 481 595 677 590 465 463 572 521 418
00 0 0 0 0 0 0 0 ¢ 0 0521520 418

I LEVEL = 230 HETERS(8)

00 0 0 0 0 0 0 0 0 0747 0 0 O

0729 730 731 732 733 734 0 738 739742747 0 0 0

0 0 658 731 551 424 561 747 737 738 766 796 796 742 742
0730 731 0 0 734 736 737 738 747 774 741 621 742

LEVEL = 263 METERS(9)

0 0 0 000 0 0 0 0 0 0 0 0 0
0727723721 0 0 0 0 0 0 0 0 O O O
0 072 1 719 576 448 580 782 749 774 806 820 821 0 0
O 0 0 0 0 0 0 0 0 0809815 760 625 425
¢ 6 0 0 0 0 0 0 0 0 0 0 0 ¢ 0
LEVEL = 295 KETERS(10)

00 0 0 0 0 0 0 093 0 0 0 0 O
0722717699 0 0 0 095195395591 0 0 0
0 0717 699 599 497 0 949 950 952 953 954 955 956 955
0 0 0 0 0 0 ¢ 0 0 0948941954 625 0
00 0 0 0 0 0 0 0 0 0 094 0 0
LEVEL = 322 HETERS(11)

0 06 0 0 0 0 0 0 0 0 0 0 0 0 0
0722717697 0 0 0 0 0 0 0 0 O O O
0 0717 697 601 502 0 949 950 952 950 947 0 0 0
0 0 0 0 0 0 0 0 0 0950944 946 625 0
6 0 0 0 0 0 0 0 0 00 0 0 0 0

LEVEL = 330 HETERS(12)
2 0 0 0 0 0 0 0 01134 01141 O 0 O
1121112311241125112611271128  01131113311351141 0 ¢ 0
01123112411251126 0 011291131113211331134113511341135
O 0 0 0112611271128112911301134113314331134 0 0
60 0 0 0 0 0 0 0 0 0 01134 0 0
INTEGRATED CROSS-SECTION IRAWLOWN KAP T

P15 21 30 46 57 S8 40 52 33 20 17 17 16
'164 176 173 138 92 7B Bé 114 162 227 279 252 307
I 166 178 177 149 102 82 88 116 170 234 226 239 314
I 142 157 198 182 130 B& 79 99 138 191 298 536 288
' 145 182 238 213 159 103 87 120 153 210 349 413 228
P 121 382 389 372 278 220 328 425 423 344 424 454 364
1121 410 418 408 308 244 360 478 452 399 445 470 3€5
! 0 365 476 487 276 212 281 373 348 349 Si1 772 370

W N O~ L D> N e

0
0 0 0 0 0 0 0 0 0 0 0 0740 741 742

OO O OO O OO OO

O OO OO

0
0
0
0
0

12 03 4 5 6 7 8 9 10 11 12 13 14 15 14

6 17 15
255 185 125
270 203 141
268 201 186
269 223 192
403 267 0
391279 0
13710

Q-85



5! 0 364 482 480 288 224 290 391 374 387 538 545 380 313 313
1010 381 478 466 300 248 0 474 475 952 434 632 477 313
11! 0 361 478 465 301 251 0 474 475 476 633 431

1200 0 0 0 0 0 0 0 01134 01141

STORAGE STATE ABOVE RESISTIVE LAYER
A-ARTESIAN W-WATER TARLE 0-ZERD THICKNESS

D-IRY NODE
W W ®F K W DWW A O 0 0 D
K W W 8 A W WD W W 0 0 0 D
Wo® D W AW W DWW DD W Y
L B T T R T TR
WoW WA A A A& W W W W oW H

2D STORAGE AROVE RESIST
1 2 3 4 S 8 7

11 8338 7340 7340 7340 7340 7340 7340

e ! 4573 4026 4026 4026 4026 4026 4024

314573 4026 4026 4026 4026 4026 4074

41 4573 4026 4026 4026 4026 4026 4026

S 6BBA 6060 608D 6060 4080 4040 6060
THE LAYER @ WHICH HAX FLOW OCCURS = 2

x:zxxxx:zxx:xxxxxxxxxzx:xxxxzxxxxxxtxtxxxxxxxxxtxxxxttz
¥111x VERTICAL WATER BALANCE FOK 3D ORERODY HODEL x*ixy
xxxtttxxxttxxxxxtxxxxxxxxxxxxxxxxxxxxxxxxxxxxtxxxx:xxxx
¥HODEL LAYERS: FLOW INTO(GP ) ¢
XttttittxtiitttXXXXtttXtttxllxtilltltttltXXtXXlXXIXXXXt
245500044
2455000, 4
2451022, 4
2450524,3
2342111.0
2342061.3
2193538.0
1268004.8
939300,9
664348,9
-33.3
12 0.0
XXtXtttXtXXXXXXtXItXXXIItXXXXXXXXXtIXXtXtttXXthttltt

~

Pt P P P4 P et Se e pe
b—
O N0 D0 N O~ U b G R s

—
—
l

PE P P Pt P P P N M P e e

N”“NN“N“N”%”N

> st 9t e

txttltltlttllttl!tt!ttt!xt&!ltXt!lt!llttﬁtt!tt!ttlltitt
¥ixtr STORAGE WATER BALAKCE FOR 3D OREROIY HOTEL FR¥Iz
xxxxxxxzxtxxzxxxttxxxxxxxxxxt:xx:xxxxxtxxtxtxx:x:zxxxxx
PHODEL LAYERT FLOW FROK (G PL) 1

D> X OE: I

0 313
0 0

> oo o

8
7340
4026
4024
4026
6060

Q-86

0
0
0

9
7340
4026
4026
4026
6040

(= = -~ BF ..

10
7340
4024
4024
4026
6040

11
7340
4024
4026
4026
6060

12
7340
4026
4026
4026
6060

13
7340
4024
4028
4028
4040

14
7340
40626
4026
4026
4060

15
7340
4026
4024
4026
6060

ié
5473
3002
3202
3002

431



19430339267 229323323880¢20¢23¢2828220838330222230 200284

e P P e P PE 2 Pt TE P ¢ P

1 t
2 t
3 t
4 t
5 t
6 t
7 1
8 1
9 t
10 t
U %
12 &

'693 .7
'900.9
-251.2

0.0

'66:6
41.2
92,5
'700
54.2

7.9
33,4
0.0

2 PE Pt P PE P Pt ¢

> 2e e 2 2o

3942043843888 800300020¢00020¢08023¢20¢0000080220¢020¢¢
3D WATER BALANCE IS WITHIN -100,0021315693 %

3D RESISTIVE LAYER VERT, @
1 2 3 4

Al RELOW ELEV, AT NODE 21 2

11 4494 3391 4353 2552
21 4236 2709 2552 2532
31 3587 1888 0 34128
41 4931 4302 5270 149152
51 B419 9835 12735 14235
EAD KELOW ELEV, AT NODE 1 1 2
E
£

3D R
3D H
3D K
3

5 6 7 8 9
2552 2552 0 2552 2582
4655 2847 1539 0 2552

234591 140596 68981
197749 66595
49722 54967
-29.2 H=-134.,0354839289
-24.3 K=-154,4888605164

4D BELOW ELEV., AT NODE 3 1 2 -28.6 H=-131,7114342622

HEAD BELOW ELEV, AT NOLE 4 1 2 -38.1 H=-127,5947657681
3D HEAD RELON ELEV. AT NOLE 51 2 -37.7 H=-94,74012563471
3D HEAD BELOW ELEV, AT NODE 6 1 2 -41,7 H=-82,0330834391
30 READ BELOW ELEV, AT NOLE 7 1 2 -39.4 H=-95,70253870684
30 HEAD BELOW ELEV, AT NODE 8 1 2 -28,2 H=-111,8360434106
30 HEAD BELOW ELEV. AT NODE § 1 2 -14.8 H=-148B.6736094748
3 HEAD PELOW ELEV, AT NODE 10 1 2 -6, H=-208,8478941675
I0 HEAD KELOW ELEV, AT NODE 11 & 2 -1, H=-2135,5390544604
I0 HEAD EELOW ELEV, AT NODE 13 1 2 -1, H=-282,6226395166
ID HEAD RELOW ELEV, AT NODE 14 1 2 -4,300000000003 H=-206,1799509901
3 HEAD BELOW ELEV, AT NODE 15 1 2 -20,7 H=-137,3417142088
3D HEAD BELOW ELEV, AT NODE 16 1 2 -24, H=-123.4883857213
30 HEAD BELOW ELEY. AT RODE § 2 2 -32.8 H=-172,1213829136
3 HEAD BELOW ELEV, AT NODE 2 2 2 -27.9 R=-216,63£4574168
3D KEAD RELOW ELEV, AT NODE 3 2 2 -35,4 H=-225,1759866203
i) HEAD RELOW ELEV, AT NOLE 4 2 2 -52,8 H=-166.5710157122
3N HEAD EELOW ELEV, AT RODE 7 2 2 -79.10000000001 H=-93,46992433304
30 HEAD BELOW ELEV, AT KODE 8 2 2 -41.3 H=-121,3354669163
I READ BELOW ELEY, AT NODE § 2 2 -29,9 K=-154.567051504
3D HEAD BELOW ELEV, A7 NODE 10 2 2 -€.5 K=-225,9151507615
3D KEAD BELOW ELEV. AT NODE 11 2 2 -1, H=-282,9202828213
I HEAD BELOW ELEV, AT ROLE 12 2 2 -2,599995999999 H=-320.0839122229
30 HEAD BELOW ELEV, AT NODE 13 2 2 -1, H=-285.9630492762
30 HEAD RELOW ELEV, AT NODE 14 2 2 -5,900000000001 H=-236.3732952694

Q-87

10
839
1288

0 117185 104448
88022 226792 144588 B1475
46774 14097 12261 11249

1
L
0
0
3143
9054

12

[ o~ I -~ I =]

2773
8442

13 14
0 0
0 0
2552 2552 3
3464 79BE7 ¢
7399 115786 194%

+3
IR V- IR I
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. 3D HEAD RELOW ELEV., AT NODE

31t KEAD' RELOW ELEV. AT NODE
31 HEAD RELOW ELEV, AT NODE
3D HEAD BELOW ELEV. AT NOIE

15
16
1
I HEAD BELOW ELEV, AT NODE 2
3
)

2 2 -17,4 H=-179.,6997253332
2 2 -30,5 H=-132,780653B049
3 2 -33.8 RH=-175.0349473777
3 2 -34,4 K=-167,0664191875
3D HEAD RELOW ELEV., AT NODE 3 3 2 -45,3 H=-199,6321116356
31 HEAD BELDW ELEV. AT NODE 4 3 2 -79.1 H=-175.,94B4677856

30 HEAD BELDW ELEV., AT NODE 8 3 2 -83,
3h HEAD BELOW ELEV, AT NODE 9 3 2 -435.
30 HEAD RELOW ELEV, AT NODE

3D HEAD BELOW ELEV. AT NODE 1

7 H=-125,7944675484

6 H=-169.676731065
27,2 B=-244,7760734782
-12.1 H=-294,2190333925

032-

132
3D HEAD RELOW ELEV. AT NOIE 12 3 2 -13.1 H=-323.293407443
3D HEAD RELOW ELEV. AT NODE 13 3 2 -20,7 H=-323,12878467784
Ih HEAD RELOW ELEV. AT NODE 14 3 2 -24,7 H=-283,7348051848
3D HEAD BELOW ELEV, AT NORE 15 3 2 -37,1 H=-203.4261841531
3D KEAD RELOW ELEV, AT NOIE 16 3 2 -43.7 H=-141,6647927251

31 HEAD RELDW ELEV, AT NODE H=-169.,9127830247
H=-165,84B1733359

7
8
2 K=-153,3910096804
B
7

+

1
2
3D HEAD' RELOW ELEV, AT NOLE 3
30 HEAD BELOW ELEV, AT KODE 4 H=-113,4897606217
3D HEAD BELOW ELEV. AT ROIE 9 H=-168,5789561823
ID HEAD BELOW ELEV, AT ROIE { +7 H=-233,6337253907
1 3 K=-115,241156353
i v6 H=-336,3064912023

n
I HEAD RELOW ELEV, AT HDILE 4

' {

5.9 H=-357,2445953179

0

6

2
2
30 HEADY FELOW ELEV, AT HODE 2
30 HEAD RELOW ELEV, AT ROLZ 13 4 2
ID HEAD RELDW ELEY, AT ROLE 14 4 2
3D HEAD RELOW ELEV, AT NODZ 15 4 2 8 H=-231,0643876111
3D HEAD BELOW ELEV. AT NODE 16 4 2 -63,3 H=-158.,3794023541
3D HEAD BELOW ELEV, AT NODE 1 5 2 -60.1 H=-163,59596%91325
30 HEAD RELOW ELEV. AT RODE 2 5 2 -73.8 H=-1394,7307294012
30 HEAD RELOW ELEV. AT HODE 3 5 2 -94.5 H=-136,7655230038
3N HEAD BELOW ELEV. AT RODE 9 5 2 -100.8 K=-170.0292376875
3D HEAD BELOW ELEV, AT HODE 10 5 2 -88.6 H=-220,8230596011
ID HEAD' RELOW ELEV. AT NODE 11 5 2 -73.2 R=-264,642B47463%6
30 HEAD BELOW ELEY. AT NODE 12 5 2 -67.6 H=-281,11763346493
3D HEAD BELOW ELEV. AT NODE 13 5 2 -62, H=-283.9866427041
30 HEAD BELDW ELEV, AT RODE 14 5 2 -69.2 H=-225,7245182729
31 HEAD BELOW ELEV, AT NODE 15 5 2 -B3, H=-133,0829164652
txaxxrrzey TOTAL RESISTIVE LAYER FLOW = 2435000.394416
TETXTELISIENTERING 21 KODELTIS¥LLRYILL
ITER = 1 ERROR = 638.4879041387  WRAL
ITER = 5 ERROR = 39.80783679454  WBAL = ,0B1444958174627 %
ITER = 10 ERRGOR = 5,4B292981974  WRAL = ,5221100254346
ITER = 11 ERROR = 3,B0B336963674  WRAL = ,5215654851334 X
LOOP AGAIN T0 CHANGE 2I' PARAHETERS F

-50
-48,
-98,
-84,
-6
-4
-4
-4
-90.,2 K=-321,1975909759
]

5,620498285468 2

nowu

nou

1299320240 2848300202888388¢203042220¢882888888898¢44
YEXXON CRANDON KINE REGIOKN?
t FLOWS FROK 2D BODEL (BFD) %
1205082038208 0882322822822289042594¢2880208208288841
THORTH FLOW % SOUTH FLOW ¥ KEST FLOW ¥ EAST FLOW ¢

Q-88
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400 0 0 0 0 0 00 0000 O0O0D0O0O0TO0 O O
41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00O 0 0
420 0 0 000000 O0O0O0O0O0D0DO0TO0TO0 O O
4310 00 000000O0CO0CO0CO0O0O0D0O0TO0O0
41 0000000000 O0CO0CCO0CO0O0CO0O0TO0O
43! 0 0 0 0 0 0 0 0 000 O0O0O0O0O0O0 OO
ACC X ERROR FROX OBSERVED 0. Z

DO YOU WANT TO TERHINATE THE SINULATION
FHEEEE0U800000e0eeosbeestsesesassssss

INPUT DELTA 30.

TIKE = 705, 30,

ENTER 3D HODEL T
FLIXXRXIRIENTERING 30 MODEL3¥rtxytyy

DO 3D FINITE DIFFERENCE COMPUTATIONS = T

ITER = 1 ERROR = 3439,626413996 NORK ERROR = 42.99533017495
ITER = 5 ERROR = 239.1065410196 NORM ERROR = 2,988B31742745
ITER = 10 ERROR = 140,7810750518 NORK ERROR = 1.759513438147
ITER = 15 ERROR = 104,7123407786 NORM ERROR = 1,308904509732
ITER = 20 ERROR = 81,52682170383 NORM ERROR = 1.,019085271298
ITER = 25 ERROR = 64,56361769536 NORN ERROR = ,807070221192
ITER = 30 ERROR = 51.80606158512 NORN ERROR = ,6475757469814
ITER = 35 ERROR = 42,160341B6438 NORM ERROR = ,5270042733048
ITER = 40 ERROR = 34,85263678173 HORK ERROR = ,4357829597714
ITER = 45 ERROR = 29,341B430478 NORM ERROR = ,3667730380974
ITER = 50 ERROR = 25,16386378766 KORK ERROR = 3145732973458
INCREASE HAX WO, OF ITERATIONS 70 S5 T

ITER = 35 ERROR = 22,83196898606 NORM ERROR = ,2853994123257
INCREASE KAX NO. OF ITERATIONS 70 40 T

ITER = 60 ERROR = 19,69275929934 NORK ERROR = ,2461594912417
INCREASE KAX NO. OF ITERATIONS TD 45 7

ITER = 65 ERROR = 17.82256001289 NORM ERROR = ,2227820001611
INCREASE MAX NO, OF ITERATIONS JO 70 T

ITER = 70 ERROR = 16,43961206474 NORM ERROR = ,2054951508093
INCREASE KAX NO. OF ITERATIONS 70 757

ITER = 75 ERROR = 13,435891367974 NORK ERROR = ,1932364209968
INCREASE MAX KO, OF ITERATIONS TO 80 T

3D DRAWDOEN KAPS T

LEVEL = RESIST(1)

14 18 24 32 37 41 27 27 165 0 0 O 1 7 7
16 22 31 47 36 58 62 28 29 8 0 0 O 1 15 13
17 22 32 5B 64 64 85 71 45 26 2 2 20 24 21 17
19 27 38 51 57 57 59 45 70 42 42 34 3 I2 25 20
19 25 31 37 42 45 4D 45 43 39 34 30 28 29 27 22
LEVEL =  SURCROP(2)
152 175 176 148 113 94 93 135 198 264 255 0 302 221 177 144
168 209 217 163 97 77 B0 114 196 281 323 341 306 252 200 153
166 177 189 162 96 74 76 83 212 303 331 345 348 307 223 140
161 156 142 100 70 63 4B 96 190 272 344 360 376 335 245 170
156 143 126 97 71 63 76 117 189 247 290 305 303 240 145 71
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