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Basic Package Input 6

Input for the Basic (BAS) Package except for output control is read
from unit 1 as specified in the main program. If necessary, the unit
number for BAS input can be changed to meet the requirements of a particular
computer. Input for the output control option is read from the unit number
specified in IUNIT(12).

Information for the Basic Package must be submitted in the following

order:

FOR EACH SIMULATION

1.

Data:
Format:

Data:
Forma¥:

Data:
Format:

Data:
Format:
(BCF

Data:
Format:

Data:
Module:

PData:
Format:

Nata:
Module:

BAS1DF

HEADNG(32)
20A4

HEADNG (continued)
12A4

NLAY NROW NCOL NPER ITMUNI
110 110 110 110 I10

[UNIT(24)
2413 . -
WEL DRN RIV EVT XXX GHB RCH SIP XXX SOR 0C)

BASIAL

IAPART ISTRT
I10 110

BAS1RP

IBOUND(NCOL ,NROW)
U2DINT
(One array for each layer in the grid)

HNOFLO
F10.0

Shead (NCOL ,NROW)
U2DREL
(One array for each layer in the grid)

NOTE: IROUND and Shead are treated as three-dimensional arrays in the
However, the input to each of these arrays is handied as
a series of two-dimensional arrays, one for each layer in the

program,

grid.



FOR EACH STRESS PERIOD
BAS1ST
9, Data: PERLEN NSTP TSMULT
Format : F10.0 [10 F10.0
Explanation of Fields Used in
Input Instructions
HEADNG--is the simulation title that is printed on the printout. It may
be up to 132 characters long; 80 in the first record and 52 in
the second. Both records must be included even if they are blank.
NLAY--is the number of model layers.
NROW--is the number of model rows.
NQOL--is the number of model columns.

NPER--is the number of stress periods in the simulation.

ITMUNI--indicates the time unit of model data. (It is used only for printout
of elapsed simulation time. It does not affect model calculations.)

0 - undefined 3 - hours
1 - seconds 4 - days
2 - minutes 5 - years

The unit of time must be consistent for all data values that involve time.
For example, if years is the chosen time unit, stress-period length, time-
step length, transmissivity, etc., must all be expressed using years for
their time units. Likewise, the length unit must also be consistent.

4-10



[UNIT--is a 24-element table of input units for use by all major options.
Only 10 elements (1-5, 7-9, 11, and 12) are being used. Element 6
has been reserved for a transient leakage package, while element 10
has been reserved for an additional solver, both on the assumption
that such packages will be added to the model in the future.
Elements 13-24 are reserved for future major options.

IUNIT MAJOR
LOCATION OPTION

Block-Centered Flow Package
Well Package
Drain Package
River Package
Evapotranspiration Package
Reserved for Transient Leakage Package
General -Head Boundary Package
Recharge Package
SIP Package

/ Reserved for additional solver
SSOR Package
OQutput Control Option

e
N+ OWOO N B W)

If IUNIT(n) < 0, the corresponding major option is not being used.

If IUNIT(n) > 0, the corresponding major option is being used and
data for that option will be read from the unit
number contained in ILUNIT(n). The unit numbers in
IUNIT should be integers from 1 to 99. Although
the same number may be used for all or some of the
major options, it is recommended that a different
number be used for each major option. Printer
output is assigned to unit 6 (unless it is changed
to meet computer requirements). That unit number
should not be used for any other input or output.
The user is also permitted to assign unit numbers
for output. Those numbers should be different
from those assigned to input. The Basic Package
reads from unit 1 {unless it is changed to meet
computer requirements). It is permissible but
unwise to use that unit for other major options.

TAPART--indicates whether array BUFF is separate from array RHS.

If IAPART = 0, the arrays BUFF and RHS occupy the same space. This
option conserves space. This option shouid be used
unless some other package explicitly says otherwise.

If IAPART # 0, the arrays BUFF and RHS occupy different space. This
option is not needed in the program as documented in
this publication. [t may be needed for packages yet
to be written.



ISTRT-~indicates whether starting heads are to be saved. If they are saved,
they will be stored in array STRT. They must be saved if drawdown
is calculated.

If ISTRT = 0, starting heads are not saved. .
If ISTRT # 0, starting heads are saved.
IBOUND--is the boundary array.
If IBOUND(I,J,K) < 0, cell I,J,K has a constant head.
If IBOUND(I,J,K) = 0, cell I,J,K is inactive (no-flow).
If IBOUND(I,J,K) > 0, cell 1,J,K is variable-head.
HNOFLO--is the value of head to be assigned to all inactive cells
(IBOUND = 0) throughout the simulation. Since heads at inactive
cells are unused, this does not affect model results but serves
to identify inactive cells when head is printed. This value is
also used as drawdown at inactive cells if the drawdown option is

used. Even if the user does not anticipate having inactive cells,
a value for HNOFLO must be submitted.

Shead--is head at the start of the simulation. Regardless of whether starting

head is saved, these values must be input to initialize the solution.

PERLEN--is the length of a stress period. It is specified for each stress
period.

NSTPf-is the number of time steps in a stress period.

TSMULT--is the multiplier for the length of successive time steps. The length

of the first time step DELT(1) is related to PERLEN, NSTP and TSMULT
by the relation

DELT(1) = PERLEN(1-TSMULT)/(1-TSMULT**NSTP),

y V.
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Block -Centered Flow Package Input

2

5

Input for the Block-Centered Flow (BCF) Package 1is read from the unit

specified in IUNIT(1).

FOR EACH SIMULATION

Data:
Format:

Data:
Format:

BCF1AL
ISS IBCFCB
110 I10
LAYCON(NLAY) (Maximum of 80 layers)
4012

(If there are 40 or fewer layers, use one record; otherwise,
use two records.)

f

Data:
Module:

. Data:
Module:

5. Data:

Module:

BCF1RP

TRPY(NLAY)
U1DREL

DELR(NCOL)
U1DREL

DELC (NROW)
U1DREL

A subset of the following two-dimensional arrays are used to describe

each layer.
(
(1SS # 0). If an array
arrays (items 6-12) for
for layer 2, etc.

The arrays

LAYCON) and whether the simulation is transient

needed for each layer depend on the layer type code
(ISS = 0) or steady state
is not needed, it must be omitted. All of the
layer 1 are read first; then all of the arrays

IF THE SIMULATION IS TRANSIENT

6., Data:
Module:

IF THE LAYER TYPE CODE

7. Data:
Module:

IF THE LAYER TYPE CODE

8. Data:
Module:

9, Data:
Module:

sf1(NCOL,NROW)
U2DREL

(LAYCON) IS ZERO OR TWO

Tran(NCOL ,NROW)
U2DREL

(LAYCON) 1S ONE OR THREE

HY(NCOL ,NROW)
U2DREL

BOT(NCOL ,NROW)
U2DREL



IF THIS IS NOT THE BOTTOM LAYER ¥

10. Data:  Vcont (NCOL,NROW) A
Module: UZDREL

IF THE SIMULATION IS TRANSIENT AND THE LAYER TYPE CODE (LAYCON) IS TWO OR THREE

11. Data: sf2(NCOL,NROW)
Module: UZNREL

IF THE LAYER TYPE CODE IS TWO OR'THREE

12. Data: TOP(NCOL ,NROW )
Module: UZDREL

Explanation of Fields Used in Input Instructions

ISS--is the steady-state flag.
If 1SS # 0, the simulation is steady state.
If ISS = 0, the simulation is transient.
IBCFCB--is a flag and a unit number,

If IBCFCB > 0, it is the unit number on which cell-by-cell flow
terms will be recorded whenever ICBCFL (see Output
Control) is set; the terms which are saved will
inciude cell-by-cell storage terms, cell-by-cell
constant head flows, and internal cell-by-cell flows.

If IBCFCB = 0, cell-by-cell flow terms will not be printed or
recorded.

If IBCFCB < 0, flow for each constant-head cell will be printed,
rather than saved on disk, whenever ICBCFL is set;
cell-by-cell storage terms and internal cell-by-cell
flows will neither be saved nor printed.

LAYCON--is the layer type table. Each element holds the code for the
respective layer. Read one value for each layer. There is a limit
of 80 layers. Leave unused elements bilank.

0 - confined--Transmissivity and storage coefficient of the
layer are constant for the entire simulation.

1 - unconfined--Transmissivity of the layer varies. It is calculated
from the saturated thickness and hydraulic conductivity.
The storage coefficient is constant; valid only for
layer 1.

[/



2 - confined/unconfined--Transmissivity of the layer is constant. 7?:,’
The storage coefficient may alternate between
confined and unconfined values, Vertical
leakage from above is limited if the layer
desaturates.

3 - confined/unconfined--Transmissivity of the layer varies. It

is calculated from the saturated thickness
and hydraulic conductivity., The storage
coefficient may alternate between confined
and unconfined values. Vertical leakage from
above is limited if the aquifer desaturates.

TRPY--is a one-dimensional array containing an anisotropy factor for each
layer. It is the ratio of transmissivity or hydraulic conductivity
(whichever is being used) along a column to transmissivity or
hydraulic conductivity along a row. Read one value per layer.

Set to 1.0 for isotropic conditions. NOTE: This is one array with
one value for eacp layer.

DELR--is the cell width along rows. Read one value for each of the NCOL
columns.

DELC--is the cell width along columns. Read one value for each of the NROW
rows.

sfl--is the primary storage coefficient. Read only for a transient simulation
~ (steady-state flag, ISS, is 0). Note that for Laycon=1, sfl will always
be specific yield, while for Laycon=2 or-3, sfl will always be confined
storage coefficient. For Laycon=0, sfl would normally be confined
storage coefficient; however, layer-type 0 can also be used for simulation
of water table conditions where drawdowns are expected to remain every-
where a small fraction of the saturated thickness, and where there is
no layer above, or flow from the layer above is negligible: and in
this case specific yield values wouid be entered in sfl.

Tran--is the transmissivity along rows. Tran is multiplied by TRPY to
obtain transmissivity along columns. Read only for layers where
LAYCON is zero or two.

HY--is the hydraulic conductivity along rows. HY is multiplied by
TRPY to obtain the hydraulic conductivity along columns. Read only
for layers where LAYCON is one or three,

BOT--is the elevation of the aquifer bottom. Read only for layers where
LAYCON is one or three.

Ycont--is the vertical hydraulic conductivity divided bv the thickness from

a layer to the layer beneath it. Since there is ‘ot a layer beneath
the bottom layer, Vcont cannot be specified for the bottom layer.

5-39



t 8
sf2--is the secondary storage coefficient. Read it only for layers where
LAYCON is two or three and only if a transient simulation (steady-
state flag, ISS, is zero). The secondary storage coefficient is always
specific yield.

Igg—-is the elevation of the aquifer top. Read only for layers where
LAYCON is two or three.
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Well Package Input

Input for the Well (WEL) Package is read from the unit specified in
IUNIT(2).

FOR EACH SIMULATION
WEL1AL

1. Data: MXWELL IWELCB
Format: 110 110

FOR EACH STRESS PERIOD
WELIRP

2. Data: ITMP
Format: 110

3. Data: Layer Row Column Q
Format: I10 110 110 F10.0

(Input {tem 3 normally consists of one record for each well.
If ITMP is negative or zero, item 3 is not read.)
Explanation of Fields Used in

Input Instructions

MXWELL--is the maximum number of wells used at any time.

IWELCB--is a flag and a unit number,
If IWELC3 > 0, it is the unit number on which cell-by-cell flow ,
terms will be recorded whenever ICBCFL (see Output
Control) is set.
1f IWELCB = 0, cell-by-cell flow terms will not be printed or recorded
If IWELCB < 0, well recharge will be printed whenever ICBCFL is set.
[TMP--is a flag and a counter.

1f ITMP < 0, well data from the last stress period will be reused.

If ITMP > 0, ITMP will be the number of wells active during the
current stress period.

Layer--is the layer number of the model cell that contains the well,
Row--is the row number of the model cell that contains the we' .
Column--is the column number of the model cell that contains the well,

Q--is the volumetric recharge rate. A positive value indicates recharge
and a negative value indicates discharge.

21



Strongly Implicit Procedure Package Input

Input to the Strongly Implicit Procedure (SIP) Package is read from
the unit specified in IUNIT(9).

FOR EACH SIMULATION

SIP1AL
1. Data: MXITER NPARM
Format: 110 I10
SIPIRP
2. Data: ACCL HCLOSE IPCALC WSEED IPRSIP
Format: F10.0 F10.0 110 F10.0 110

Explanation of Fields Used in
Input Instructions

MXITER-=-is the maximum number of times through the iteration loop in one
time step in an attempt to solve the system of finite-difference
equations, Fifty iterations are generally sufficient.

NPARM--is the number of iteration parameters to be used. Five parameters
are generally sufficient.

ACCL--is the acceleration parameter. It must be greater than zero and is
generally equal to one. If a zero is entered, it is changed to one.

HCLOSE--is the head change criterion for convergence. When the maximum
absolute value of head change from all nodes during an iteration
is less than or equal to HCLOSE, iteration stops.

IPCALC--is a flag indicating where the iteration parameter seed will come from.
0 - the seed will be entered by the user.

1 - the seed will be calculated at the start of the simulation from
problem parameters.

WSEED--is the seed for calculating iteration parameters. It is only
specified if IPCALC is equal to zero.

IPRSIP--is the printout interval for SIP. If IPRSIP is equal to zero, it
is changed to 999. The maximum head change (positive or negative) is
printed for each iteration of a time step whenever the time step is an
even multiple of IPRSIP. This printout also occurs at the end of each
stress period regardless of the value of IPRSIP,
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