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Surface 

.... I __ I------Basalt Extent ------i.~1 
14�--1---------Aquitard Extent -------~.I Fish 

Hatchery Picabo 

K 

VK 
is the horizontal hydraulic conductivity 

is the vertical hydraulic conductivity 
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10 kilometers 

10 miles 
I 

Coordinate system: 

NAD 1983 Idaho TM (meters) 

NAVD 1988 (meters) 

Land surface elevation raster: 

National Elevation Dataset (NED) 

Resolution: about 10 meters 

Line and polygon shapefiles: 

Aquifer extent (SIR 2012-5053) 

Thickness of alluvium aquifer raster: 

Model resolution : 100 meters 

105 meters 

o meters 
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10 kilometers 

10 miles 
I 

Coordinate system: 

NAD 1983 Idaho TM (meters) 

NAVD 1988 (meters) 

Land surface elevation raster: 

National Elevation Dataset (NED) 

Resolution: about 10 meters 

Line and polygon shapefiles: 

Aquifer extent (SIR 2012-5053) 

Thickness of modeled aquifer raster: 

Model resolution : 100 meters 

105 meters 

o meters 



" I I 
10 kilometers 

Coordinate system: 

NAD 1983 Idaho TM (meters) 

NAVD 1988 (meters) 

Land surface elevation raster: 

National Elevation Dataset (NED) 

Resolution: about 10 meters 

Line and polygon shapefiles: 

Aquifer extent (SIR 2012-5053) 

Base of modeled aquifer raster: 

Model resolution : 100 meters 

2,071 meters 

1,392 meters 
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10 kilometers 

G/ 
, , 
10 miles 
I 

Coordinate system: 

NAD 1983 Idaho TM (meters) 

NAVD 1988 (meters) 

Land surface elevation raster: 

National Elevation Dataset (NED) 

Resolution: about 10 meters 

Line and polygon shapefiles: 

Aquifer extent (SIR 2012-5053) 

• Source location 

Base of modeled aquifer raster: 

Model resolution : 100 meters 

2,071 meters 

1,392 meters 
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10 kilometers 

Coordinate system: 

NAD 1983 Idaho TM (meters) 

NAVD 1988 (meters) 

Land surface elevation raster: 

National Elevation Dataset (NED) 

Resolution: about 10 meters 

Line and polygon shapefiles: 

Aquifer extent (SIR 2012-5053) 

• Source location 

• Removed ce"s~ 

zr=rj _ 
~x 
Base of modeled aquifer raster: 

Model resolution : 100 meters 

2,071 meters 

1,392 meters 
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10 kilometers 

Coordinate system: 

NAD 1983 Idaho TM (meters) 

NAVD 1988 (meters) 

Land surface elevation raster: 

National Elevation Dataset (NED) 

Resolution: about 10 meters 

Line and polygon shapefiles: 

Aquifer extent (SIR 2012-5053) 

• Removed cells 

Base of modeled aquifer raster: 

Model resolution : 100 meters 

2,071 meters 

1,392 meters 
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10 kilometers 

10 miles 
I 

Coordinate system: 

NAD 1983 Idaho TM (meters) 

NAVD 1988 (meters) 

Land surface elevation raster: 

National Elevation Dataset (NED) 

Resolution: about 10 meters 

Line and polygon shapefiles: 

Aquifer extent (SIR 2012-5053) 

• No flow 

Thickness of model layer 1 raster: 

Model resolution : 100 meters 

62 meters 

2 meters 
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10 kilometers 

Coordinate system: 

NAD 1983 Idaho TM (meters) 

NAVD 1988 (meters) 

Land surface elevation raster: 

National Elevation Dataset (NED) 

Resolution: about 10 meters 

Line and polygon shapefiles: 

Aquifer extent (SIR 2012-5053) 

• Noflow 

Thickness of model layer 2 raster: 

Model resolution : 100 meters 

5 meters 

2 meters 
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10 kilometers 

10 miles 
I 

Coordinate system: 

NAD 1983 Idaho TM (meters) 

NAVD 1988 (meters) 

Land surface elevation raster: 

National Elevation Dataset (NED) 

Resolution: about 10 meters 

Line and polygon shapefiles: 

Aquifer extent (SIR 2012-5053) 

• No flow 

Thickness of model layer 3 raster: 

Model resolution : 100 meters 

76 meters 

7 meters 
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o 10 kilometers 

Coordinate system: 

NAD 1983 Idaho TM (meters) 

NAVD 1988 (meters) 

Land surface elevation raster: 

National Elevation Dataset (NED) 

Resolution: about 10 meters 

Line and polygon shapefiles: 

Aquifer extent (SIR 2012-5053) 

• Noflow 

Alluvium (Model layer 1) 



o 10 miles 
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o 10 kilometers 

Coordinate system: 

NAD 1983 Idaho TM (meters) 

NAVD 1988 (meters) 

Land surface elevation raster: 

National Elevation Dataset (NED) 

Resolution: about 10 meters 

Line and polygon shapefiles: 

Aquifer extent (SIR 2012-5053) 

• Noflow 

Alluvium (Model layer 2) 

• Basalt (Model layer 2) 

• Clay (Model layer 2) 



o 10 miles 
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o 10 kilometers 

Coordinate system: 

NAD 1983 Idaho TM (meters) 

NAVD 1988 (meters) 

Land surface elevation raster: 

National Elevation Dataset (NED) 

Resolution: about 10 meters 

Line and polygon shapefiles: 

Aquifer extent (SIR 2012-5053) 

• Noflow 

Alluvium (Model layer 3) 

• Basalt (Model layer 3) 



o 10 miles 
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o 10 kilometers 

Coordinate system: 

NAD 1983 Idaho TM (meters) 

NAVD 1988 (meters) 

Land surface elevation raster: 

National Elevation Dataset (NED) 

Resolution: about 10 meters 

Line and polygon shapefiles: 

Aquifer extent (SIR 2012-5053) 

Groundwater outflow 



USGS 
science 101' IIcflilngillg world 

MODFLOW-2005, The U.S. Geological Survey 
Modular Ground-Water Model-the Ground-Water 
Flow Process 

Columns 

1234567B9 
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Rows 
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Laye .. 3 
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Groundwater flow process: 

Basic 

Discretization 

Zone 

Groundwater flow packages: 

Layer-Property Flow Block-Centered Flow 

MODFLOW-2005 



Streamflow-Routing 

Boundary condition packages: 

General-Head Boundary 

Solvers: 

PCG Method 

Output control: 

Output Control Option 

Drain 

Evapotranspiration 

Well 

Time-Variant Head 



MODFLOW-2005 Run 
• Steady-state simulation 

• Model layer 1 is convertible, layers 2 and 3 are confined 

• Initial hydraulic heads at 95% saturation in layer 1 

• Horizontal conductivity (provisional values):  

• Kalluvium = 30.48 m/d 

• Kbasalt = 86.40 m/d 

• Kclay = 8.64×10-7 m/d 

• Vertical conductivity: VK = K / 1000 

• Conductance for head-dependent cells: C = (K ∆x ∆z) / (∆x) 

• Boundary heads for head-dependent cells is specified using 
initial conditions 



Vertical exaggeration is 20× 



Simulated hydraulic heads 
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o 10 kilometers 

Coordinate system: 

NAD 1983 Idaho TM (meters) 

NAVD 1988 (meters) 

Land surface elevation raster: 

National Elevation Dataset (NED) 

Resolution: about 10 meters 

Line and polygon shapefiles: 

• Wet cell (Model layer 1) 

_ Dry cell (Model layer 1) 



o 10 miles 
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o 10 kilometers 

Coordinate system: 

NAD 1983 Idaho TM (meters) 

NAVD 1988 (meters) 

Land surface elevation raster: 

National Elevation Dataset (NED) 

Resolution: about 10 meters 

Line and polygon shapefiles: 

• Not-saturated cell (Model layer 1) 

• Saturated cell (Model layer 1) 
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10 kilometers 

10 miles 
I 

Coordinate system: 

NAD 1983 Idaho TM (meters) 

NAVD 1988 (meters) 

Land surface elevation raster: 

National Elevation Dataset (NED) 

Resolution: about 10 meters 

Line and polygon shapefiles: 

_ Simulated water-table 

Heads of model layer 1 raster: 

Model resolution : 100 meters 

1,907 meters 

1,471 meters 
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10 kilometers 

10 miles 
I 

Coordinate system: 

NAD 1983 Idaho TM (meters) 

NAVD 1988 (meters) 

Land surface elevation raster: 

National Elevation Dataset (NED) 

Resolution: about 10 meters 

Heads of model layer 2 raster: 

Model resolution : 100 meters 

1,651 meters 

1,472 meters 
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10 kilometers 

10 miles 
I 

Coordinate system: 

NAD 1983 Idaho TM (meters) 

NAVD 1988 (meters) 

Land surface elevation raster: 

National Elevation Dataset (NED) 

Resolution: about 10 meters 

Heads of model layer 3 raster: 

Model resolution : 100 meters 

1,604 meters 

1,472 meters 



Where to go next… 
• Heads at source locations and initial conditions 

• Precipitation and evapotranspiration 

• Surface water 

• Transient simulation (1995 – 2010) 

• Model calibration (using well data and streamflow hydrographs) 
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