Running the WRYV model from the Command Prompt



Files needed to run the model and extract results

Download MODFLOW-USG V1.2.00
or MODFLOW-USG V1.3.00

Edit Path Variable to include location of mfusg.exe, or copy
mfusg.exe to local directory

Download calibrated WRV model files
or,
, copy to local directory

Download groundwater utilities

Edit Path Variable to include location of groundwater utilities, or copy
selected utilities to local directory

Add IDWR post-processing files to local directory


https://idwr.idaho.gov/WaterInformation/Projects/woodriver/
http://water.usgs.gov/ogw/mfusg/
https://pubs.er.usgs.gov/publication/sir20165080
https://idwr.idaho.gov/WaterInformation/Projects/woodriver/
http://www.pesthomepage.org/Downloads.php
https://idwr.idaho.gov/WaterInformation/Projects/woodriver/

Navigate to local directory and run MODFLOW



Check for normal termination of MODFLOW
and inspect water balance



MODFLOW output

o wrv_mfusg.lst
o Text file
> Inspect water balance

> Troubleshoot failed model
runs

e wrv_mfusg.bud

o Cell-by-cell flow,
discharge to river and
drain boundaries

o Unformatted file

o wrv_mfusg.hds
> Cell-by-cell head
- Unformatted file



Extract stream-aquifer flux from
MODFLOW budget file

o Bud2smp.exe utility
available from John
Doherty, author of PEST

» BigRch.inf integer array
specifies location of river
reaches

» B2s BigRch.in specifies
reach names and other
bud2smp input data



Extract stream-aquifer flux from
MODFLOW budget file



Bud2smp output for stream-aquifer flux

o Text file

e Flux units are cubic meters
per day

« Negative values represent
aquifer discharge to stream
(gaining stream)

 Positive values represent
aquifer recharge from stream
(losing stream)

» Units and sign are often
converted for presentation of
results



Stream-aquifer flux results
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Extract groundwater flux across outlet boundaries
from MODFLOW budget file

» Bud2smp.exe utility
available from John
Doherty, author of PEST

e DrainRch.inf integer
array specifies location
of drain reaches

» B2s Drain.in specifies
reach names and other
bud2smp input data



Extract groundwater flux across outlet boundaries
from MODFLOW budget file



Bud2smp output for flux across outlet boundaries

o Text file

» Flux units are cubic meters per
day

» Negative values represent
subsurface outflow from the
Wood River Valley aquifer

» No positive values (MODFLOW
drains only allow simulation of
discharge from the aquifer)

» Units and sign are often
converted for presentation of
results



Flux across outlet boundaries
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Extract aquifer heads at selected locations
from MODFLOW heads file

e mod2smp.exe utility
available from John
Doherty, author of PEST

o Other utilities are
available for extracting
heads, download
groundwater utilities
program descriptions
from PEST website for
more information



Extract aquifer heads at selected locations
from MODFLOW heads file

» “Bore coordinate file”
a.k.a. “Well coordinate
file” specifies x, y
coordinates of location
(must be in meters and
IDTM83 projection) and
model layer

e Bore or well name is
limited to 10 characters
or less



Extract aquifer heads at selected locations
from MODFLOW heads file



mod2smp output for aquifer heads

o Text file

e Head units are meters above
mean sea level

» Heads are interpolated from
model cell center to user-
specified location in well
coordinate file

e Heads correspond to model
layer specified by user in well
coordinate file



Aquifer heads at selected locations

5800

5100

5750

5050

BLUE1
BLUE2
BLUE3
PURPLE1
PURPLEZ2
PURPLE3
RED1
RED2
RED3
GREEN1

a11s uaalb 1e (1)) peay Jajinby

o o o o
o Lo o Lo
N~ © © Lo
Lo Lo Lo Lo
o o o o
o Lo o Lo
o [©)) [)) (<o)
o < < <

salls an|q pue ‘a|dind ‘pai 1e (1)) peay Jajinby

5500

4800

5450

4750

otT-uer

60-uer

80-uer

L0-uer

90-uer

S0-uer

vo-uer

€0-uer

co-uer

TO-uer

00-uer

66-uer

86-uer

Le-uer

96-uer

g6-uer



Scenarios

« Calibrated model can be used as a baseline for
running “what if” scenarios

« |If aquifer recharge or withdrawals had been
different, how would fluxes and aquifer head
change?

» Model simulations can be used to predict

- Changes in aquifer discharge to Big Wood River, Willow
Creek, Silver Creek

o Changes in aquifer discharge to ESPA
- Changes in aquifer head

> Regional-scale model best used for regional-scale
predictions



Principle of superposition

In a linear model, the net effect of multiple applied
stresses equals the sum of the effects of each
Individual applied stress.

The principle of superposition may be applied to
model simulations if the model is linear, or sufficiently
close to linear.

Seasonal changes in the number of perched river
cells in the Hailey to Stanton Crossing reach of the
Big Wood River cause non-linearity in the WRV
model.

Application of the principle of superposition to the
WRYV model is not recommended.



Running scenarios with the
fully populated WRV model

A “baseline” simulation is generated by running the
WRYV model with the historic water budget from model
calibration (we've already completed this step)

Stresses are added to the historic water budget and
the WRYV model is run again with the revised *.wel file

Results from the scenario simulation and the baseline
simulation are differenced to find the predicted
change in flux or head



Overview of example scenario 1

20 cfs diverted for
recharge for one month

60% (12 cfs) modeled as
conveyance loss

40% (8 cfs) modeled as
seepage at recharge site

Build *.wel file manually

Run simulation and post-
process results from
Command Prompt



Overview of example scenario 2

Voluntary idle a section of
irrigated land (~600 acres)
during 1995-2010

Modify several input files
used to calculate aquifer
recharge and withdrawals

Use R script to calculate
aquifer recharge and
withdrawals and build *.wel
file

Run simulation and post-
process results using R



Example scenario 2 input file revisions

Irrigated lands shapefiles — change status of parcel to
“non-irrigated”

ET rasters, reduce ET within parcel to equal monthly
precipitation during irrigation season

Remove associated pumping wells from input files
° pod.gw.csv

o pod.wells

o comb.sw.irr.csv files

Files that don’t need to be changed for this scenario,
but might for similar scenarios

o Div.sw.csv — we are assuming surface water associated with
the parcel is now delivered to other junior users within the same
canal service area

- Div.gw.csv — if there had been measured groundwater

diversions associated with the parcel, those would need to be
deleted



BREAK



Example scenario 1

20 cfs diverted for
recharge for one month

60% (12 cfs) modeled as
conveyance loss

40% (8 cfs) modeled as
seepage at recharge site

Build *.wel file manually

Run simulation and post-
process results from
Command Prompt



Modify *.wel file

|dentify model cells for
applied stress

- 106 conveyance cells
> 9 recharge site cells
> recharge applied to layer 1

12 cfs/106 cells = 276.98
cmd/cell

8 cfs/9 cells = 2,174.81
cmd/cell

Save as space delimited
text file (*.prn)



Modify *.wel file

» Open baseline
wrv_mfusg.wel file in
Notepad++

o Paste stress for
recharge scenario into
selected stress
period(s)

e Add to well count for
each stress period
(25568 + 115 = 25683)



Modify *.wel file

o Add to maximum
well count at
beginning of file
(25809 + 115 =
25924)

o Save file as
Scenariol.wel



Modify *.nam file

e Change name of
WEL file from
wrv_mfusg.wel to
Scenariol.wel

o Save file as
Scenariol.nam



Navigate to local directory and run MODFLOW



Check for normal termination of MODFLOW
and inspect water balance



Extract stream-aquifer flux from
MODFLOW budget file



Extract groundwater flux across outlet boundaries
from MODFLOW budget file



Extract aquifer heads at selected locations
from MODFLOW heads file



Difference baseline results from scenario
stream flux results

Change in reach gain

Positive values represent an increase in stream
reach gains from the aquifer or a decrease in
stream reach losses to the aquifer

Change in reach gain (cfs)

2.5

15

0.5

-0.5

Jan-06

Jul-06

Jan-07

Jul-07

Jan-08

Jul-08

Jan-09

Jul-09

Jan-10

Jul-10

HAI_STC
NKET_HAI
SILVERABV
SILVERBLW
WILLOWCR



Flux (cfs)

Difference baseline results from scenario
drain flux results

Change in groundwater flow across outlet boundaries
0.5

Positive values represent increase in
0.4 underflow from the Wood River Valley

aquifer, negative values represent

decrease in underflow from the Wood
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Change in aquifer heads at selected locations
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Example head locations with respect to recharge site



