SUPPLEMENTAL INFORMATION
Flow-Model Design

The flow model consists of three active layers with head-dependent vertical leakage
between layers. Lateral hydraulic conductivity and transmissivity were spatially distributed as
previously indicated. Vertical leakance between active layers was calculated as the vertical
hydraulic conductivity of shale (3.6 x 10™ ft/d) divided by the thickness of the confining layers
and was spatially distributed on the basis of shale thickness as previously defined.

Several types of boundary conditions were used in the model. Precipitation recharge was
simulated at nodes at the outcrops of each aquifer as indicated in figures 51-53. The rate of
recharge was calculated as the product of the potential recharge rate times the area of outcrop in
each node. A constant-head boundary condition was simulated at each node representing the
subcrop of the entire thickness of an aquifer under a perennial stream. Most constant-head nodes
are located near the more steeply dipping formations at the margins of the aquifers (figs. 51-53).
Constant-head altitudes were defined by the altitude of the stream at the subcrop. Head-
dependent leakage into or out of a stream overlying an aquifer (but not in contact with the full
thickness of the aquifer, as in the case of constant-head nodes) was simulated by river nodes.
Spatially distributed conductance of the river confining layer was estimated on the basis of the
shale thickness in the aquifer near the river and the vertical hydraulic conductivity of shale.
Ground-water discharge by evapotranspiration and springs in areas where the overlying
confining layer outcrops was simulated by head-dependent discharge ("L" in figs. 51 and 52).
Spatially distributed conductance of the confining layer was defined by the shale thickness of the
outcrop part of the unit and the vertical hydraulic conductivity of shale. No cross-boundary flow
was simulated on the periphery of the aquifers because the aquifers outcrop or because model
boundaries coincide with the potentiometric gradient.

Solute-Transport Model Design

The design of the solute-transport model is similar to that of the flow model except for
those aspects that deal with vertical connection between layers. Both models use the same grid
spacing and the same grid network (figs. 54 and 55), although two additional rows and columns
of inactive nodes are required by the solute-transport model code. The models share common
values and areal distributions of lateral hydraulic conductivity, precipitation recharge, constant-
head nodes, rivers, and discharge to outcrops of the confining layers. In the flow model, vertical
leakage between model layers is computed by the model as a function of head difference
between model layers. The solute-transport model simulates only a single layer and vertical
leakage is specified in the model as a constant rate of recharge or discharge. The rate and spatial
distribution of vertical leakage used in the solute-transport model is defined by flow-model
results. Because both models simulate steady-flow conditions, changes in vertical leakage with
time are not considered. In figure 54, vertical leakage between the underlying Trout Creek
aquifer ("U") is differentiated from the vertical leakage to the overlying Twentymile aquifer
("M"); however, leakage is used in the solute-transport model as a net value.
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Figure 51.--Flow-model grid and nodal distribution of boundary conditions in the Trout
Creek aquifer.
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Figure 52.--Flow-model grid and nodal distribution of boundary conditions in the basal

Williams Fork aquifer.
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Figure 53.--Flow-model grid and nodal distribution of boundary conditions in the

Twentymile aquifer.
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Figure 54.--Solute-transport model grid and nodal distribution of boundary conditions in
the basal Williams Fork aquifer.




ROW

% L]
®.

COLUMN
1 2 3 48 68 7 8 9101112131416 16171849220 21222

4 25 26 27 28 20 30 313233

L Y]l
L u UI. U‘. 1 I.IL tl
N E EN YR EN EXPLANATION
U [ [ O [V [N A BOUNDARY OF MODELED PART OF
Y CATACLEN AN TWENTYMILE AQUIFER
UM [ ]:[ MODEL NODE-Grid iatervsl 2,000
TN CACRESENEN E A EA R feet. Shaded nodes are inactive
[ ol v T Te e To v 2 RE
e BOUNDARY CONDITION
podeutu Juc[oc [ o [ T O LR e SIMULATED AT MODEL NODE
v Lot = A\ e
r oy ortort e el o o Yl
A CAEA IS CACNENEA ™ ulcl.lchL: c CONSTANT HEAD
RN CNCHCNCN CNEN LN R & CA T DISCHARGE THRQUGH CONFINING
Ll b bptlep Lyl ele LAYER IN THE LEWIS SHALE
AT T XY S 7 1 M P PRECIPITATION RECHARGE AT
el el [V Y Ve[ [F Y AQUIFER OUTCROP
LU VI "9 UR N2 FUS TN T u
MG MMM AL R HEAD-DEPENDENT LEAKAGE INTO
Pl e [Ye M (MM MM v‘u. - OR OUT OF STREAM
& U {1 R 3
o 1] Jd I S Y R LEAKAGE INTC OR OUT OF UNDER-
BVelVe Vi fY Jor] 3T LYING BASAL WILLIAMS FORK
Ju e v v, 9 AQUIFER
P L 1S L
up UL 1} v,
Py
UCV UP
UP Uk i
uep
v
P
u
u 4
,{é’
8
L
o,
B.
R I B N
& 0 2 4 6 KILOMETERS

Figure 55.--Solute-transport model grid and nodal distribution of boundary conditions in
the Twentymile aquifer.
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