Instructions for Assignment 4
SWIFT III
· Complete the data set TEXAS.DAT as instructed in the assignment
· Calculate the Well Index as follows:  from the “SWIFT III notes”
· Calculate 
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  for the grid block with the well using equation 4-4a 
· Assuming a 6 inch diameter well, estimate r1 using equation 4-4b
· Estimate the well index using equation 4-3
· Note that for MODFLOW analyses, you can use this well index to estimate the additional head loss in the well as compared to the block head calculated value.  For this, use an equation of the form given by 4-1b with ∆H equal to (hwell -   hi,j,k).  Note that the resulting well head should be lower than the grid block head for a pumping well.  
· When you run SWIFT III from your DOS window, the required input files are:
· Data input file: for example texas.d

· Data output file: e.g. tex_run1.l

· Restart read and write files: e.g. restart.l and restart.d

· Unformatted velocity file: e.g. tex_run1.vel

· Nuclide monitor filename: not used - any name will do

· Well plotting filename:   not used - any name will do

· Map plotting filename:  e.g. tex_run1.map  (you can actually use any extension – I got in the habit of calling the file *.map so that I knew what it was)  

· When running VEC.EXE from the DOS window, the input files that you enter are:

· Main input file: vecsurf.dat

· Name of the velocity file from SWIFT III: tex_run1.vel in this example

· Name of the file to be created for plotting in SURFER: e.g. tex_run1_vel.bln  (use the *.bln extension to facilitate loading the file in 
map > load base map 
in surfer

· Input the layer for which you would like vector plots 

· In Surfer, to make your plots clearer, do not include the outer 2000 foot zone.  This can be accomplished by adjusting the minimum and maximum values for the X direction and Y direction in the Scattered Data Interpolation box opened by 
Grid > Data  (note: add/subtract 1000 from the 4 values listed)
· As explained in class, use the SWIFT III output file to facilitate calibration.  Note that the
Pressures at Datum
for the layers are in psi; you must convert to ft of head by dividing by 0.433 
VISUAL MODFLOW
· Throughout your work, do very frequent saves  ( File > Save) in case the program crashes.

· To create a new project, first create a folder that will contain all of the Visual Modflow files.   Then open Visual Modflow and select the File tab and then New.  Select the folder that you will use and name the project.  Save opens a box that needs to be completed.  The data that you need to provide are:

· Create a model using base Map – browse to locate the texas.dxf file

· Choose 2 columns and 2 rows as you will input the rest later.  Specify 5 layers

· Set the minimum z to -115 and the maximum to 5

· Specify all of the units as feet and days.  

· Create: this opens a box that requires the input of the models areal extent.  The model display area is x1 = 0, y1 = 0, x2 = 12765, y2 = 8430.  The model origin is x = 0, y = 0.  The model corners are x1 = 0, y1 = 0, x2 = 12765, y2 = 8430.

· Ok
this automatically opens Input > Grid

·  Edit the grid rows and columns
· delete the centrelines – you will import the block boundaries from a file

· import the row file 

texas_rows.txt

· import the column file

texas_columns.txt

· import elevation files as ASCII for the ground surface and the bottoms of the 5 layers.  Make sure you specify the correct layer.  Use 1 nearest sample point as the files have elevations at the grid block centres and no interpolation is required.  You will need to open Import Elevation once for each block edge (6 times).   A visual check is provided by selecting View Row or View Column.  You can choose the row or column be selecting from the map using your mouse.  Set the vertical exaggeration to 50.
· File > Save

· Add the Properties  > Conductivity
· Enter the default properties:  Kx = 2.83 ft/day, Kz = 0.283 ft/day, Sy = a representative non-zero number (not used for steady state flow), porosities = 0.3

· Go to layer view > layer 1

· Assign  >  Window    and select a window that includes all grid blocks in a layer.   Left click mouse.   Enter your layer 1 aquitard properties by specifying New and adding the appropriate Kx etc values.
· For layer 1 revise the K for the hurricane outflow channel (isotropic K = 10000) and the ship channel as specified in the assignment.  It is easiest to assign the properties to the hurricane outflow channel using “single”.  This opens a property box and while it is open click on each of the appropriate cells using your mouse.  You can zoom in on the blocks to make the work easier.  For the ship channel, select polygon and follow the outline of the channel using a left click at each corner.  Extend the area to the top of the domain (row 1 should have been included in the assignment).  Return to your starting point and a right click will select the area.  Enter the properties using “new”.
· Go to layer 2 and repeat, but this time specify the properties to be the same as layer 1.   Make sure you add the ship channel K.
· Go to layer 3.  Specify the higher K zones for this layer as given in the assignment.

· Go to layer 4.  Specify the conductivities for all of the blocks to be the appropriate aquitard values.  Note the higher K block as given in the assignment.  
· Go to layer 5.  Specify the appropriate heterogeneities as given in the handout.

·  File > Save

· you can view row or column to visually check you K input

· Add the boundaries:

· Enter the pond surfaces as “Rivers”; the conductance should be based on the layer 1 hydraulic conductivity.  You must be in layer 1.

· Enter the external and “ocean” boundaries as “General Head Boundaries”; for this you will need to calculate and assign the conductance, but large values will work okay in this case.   You must be in the appropriate layers.  Note that the head for layer 5 should be -7.0 feet and not 7.0 feet.  

· Enter the recharge; you should be in layer 1.

· Save at each step

· Add the two wells as required.  Save.

· Go to File > Main menu >  Run.

· Steady State Flow > ok
· Modflow > Initial Heads :
use specified heads

· Modflow > Solver  :  WHS solver and default parameters are okay

· Modflow > Recharge  :   to top of highest active cell 
· Modflow > Layers   :   the water table is at the surface, so all layers can be confined (i.e. Type 0)

· Modflow > Rewetting  : not required for this problem, but where there is a free surface, you should allow blocks to rewet from sides and below 

· Check other options 

· Save

· Time to Run:  click the box and select Modflow.  If you have added particles, you could select Modpath as well.  Select “translate and run”

· “Output” will allow you to display your results.   

· Repeat as required for calibration and sensitivity analyses.  Note that you can export the layer for plotting in either Surfer or TecPlot.  
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