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Why update Nevada recharge estimates now?

eGroundwater depleting

*Nevada manages water

by hydrographic basin.

eRecharge is the least
certain budget term,

complex and episodic,
but key for sustainable

pumping.

*Need for repeatable,
distributed recharge
estimates that can be

updated basin-by-basin.
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Recharge estimation methods: qualitative trade-offs
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NWI

Nevada Water Initiative
Model Development Workflow Key

Summary

This flow chart summarizes the Hydrologic modeling workflow used to develop Precipitation
Runoff Modeling System (PRMS) models in support of the Nevada Water Initiative (NWI). The
NWI is a collaborative effort between the Nevada Department of Water Resources (NDWR), the
U.S. Geological Survey (USGS), and the Desert Research Institute (DRI). The team is developing
hydrologic models of Nevada hydrographic basins to revaluate prior water budget estimates and
to provide spatially distributed estimates of groundwater recharge that will be used as input
boundary conditions in groundwater models of the major Nevada groundwater flow sytems.
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NWI “Data Bin” for PRMS model building
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Recharge toolkit software design “PyRCHRG”

eReproducibility (configuration file, consistent
inputs, versioning Git); Open source; Python

eObject-oriented and modular
*Python packages DANY, FloPy, PyGSFLOW

eModules:
*Config reader
*Grid builder
eData Bin interface
*DEM and flow routing
eParameter estimation
eForcing data and PRISM climate
ePairing with observations
eCalibration and evaluation tools

eMinimal coding experience
eOptional command line interface that
incorporates entire workflow
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[BASIN]

basin_name = Railroad
crs = EPSG:5070
cell_size = 200.0

RailroadValley_config.ini

[PATHS]

data_dir = data

plot_dir = plots

grid_shp = data/shapefiles/grid.shp

watershed shp = data/shapefiles/RV_up_low.shp

[DATABIN]

apkg = data/data_bin/data_bin/nwi_recharge reference_grid/nwi_recharge_reference_grid.apka
layer = nwi_recharge_reference grid x

elev_var = elev_cm

[DEM_CONDITIONING]
burn_depth = 10.0

max_fill = 10.0
eps =0.1
[STREAMS]

FA_threshold = 1.5e7
[POUR_POINTS]

@ = -1688445, 1891785
1 = 1729645, 1843885

[MODFLOW]
aquifer_thickness = 100.0

[PRMS]

Example configuration file for Railroad Valley



Example: model grid builder and alighment with “Data
Bin” and National Hydrogeologic Grid

-1 Identify Results
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I Feature Value

* ~ nwi_recharge_reference_grid_x

| ~ OBJECTID 9796540

» (Derived)

» (Actions)

OBJEC... 9796540
rgrid_id 16512770
active 1
elev_cm 185763
imp_pct O
evc_20.. 226
evt_20.. 7079
mukey 480932
b_ave_.. 18
sand_pct 42
silt_pct 25
clay_pct 18
awc_100 6
ksat_100 2812

[> Mode | Current Layer
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Example: DEM processing and flow routing

Flow Accumulation (e=1e-06) Flow Accumulation (e=1e-05)

* Burn pour points- works
with closed basins

* [terate:
* Fill sinks
* Adjust epsiloninthe
filling algorithm

* Limit flooding of DEM by
digital dams (caused
by DEM upsampling)
o Replace with the original
DEM based on a threshold
delta
e Compute and visualize
PRMS stream and
cascade flow vectors
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Example: climate distribution parameters (PRISM)

800 m PRISM-based adjustment: TMINADJ_09 800 m PRISM-based adjustment: PPTAF_09

climate_dist (module) 39.227° N - L 2 39.227° N 1
ClimDistParams 1 2.0
(load config, paths) ¥
v ro s - 1.8
4 Download PRISM monthly normals ) %
ppt, tmin, tmax ]
(30 arc-sec ~800 m) 38.827° N 1 . .E 38.827° N 1 16
\_ > clip to basin/grid ) 9
v [
e - " ~N =
Choose index/wx HRU (forcing cell) = L 14
Compute spatial adjustments: L4 @
PPT_ratio[m] = P[m]/P_index[m] -
N TA[m] = T[m] - T_index[m] (°F) J 38.427°N+ § 384277 N7 1.2
2 2
4 Write PRMS inputs ) &
Parameters: rain_adj, snow_adj, 1.0
tmin_adj, tmax_adj
\_ + Data file forcing Y, ‘ _g
38.027° N 1, : i 38.027° N 1, : ] 0.8
116.205°W  115.805°W  115.405° W 116.205°W  115.805°W  115.405° W
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PRMS recharge results — Railroad Valley, preliminary

variable
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PRMS Results — Pine Valley, preliminary

* Preliminary Pine Valley PRMS model constructed
* Initial water budget results below
* Recharge ~1.7x greater than Eakin estimation

Precipitation Infiltration Evapo-Transpiration Recharge
621 435 385 17
[thousand af/year] [thousand af/year] [thousand af/year] [thousand af/year]
inches inches inches inches
20 30 20.0
1
i 25 17.5 10
15.0
16 20 12.5
15 10.0
14 100
. 7.5
1
12 5.0
10 3 2.5
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Takeaways &
next steps

*Foundation for basin recharge
assessment with potential for fast
scaling to other flow systems

*Packaging and documentation
«Calibration and validation

*Flow systems and interbasin flow
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Questions?
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