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ORIGIN OF GROUNDWATER MANAGEMENT IN 
NEVADA
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UNDERGROUND WATER LAW OF 1939 – NRS 534

• Clarified that all groundwater (GW), 
among other waters of the State, 
belongs to the Public.

• Gave State Engineer (SE) authority to 
manage groundwater.

• Established concept of basins, but did 
not define or delineate the basins.

• Did not establish Perennial Yield (PY) 
as basis for GW management.
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(SE Biennial Report 1938-40, 1940, pg 89)

https://www.leg.state.nv.us/nrs/nrs-534.html
http://images.water.nv.gov/images/publications/biennial%20reports/1940-1942.pdf
http://images.water.nv.gov/images/publications/biennial%20reports/1938-1940.pdf
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THE STATE ENGINEER UNDERSTOOD THE NEED TO QUANTIFY WATER
AVAILABILITY FOR SAFE DEVELOPMENT OF NV GROUNDWATER RESOURCES
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(SE Biennial Report 1944-46, 1946)

http://images.water.nv.gov/images/publications/biennial%20reports/1944-1946.pdf
http://images.water.nv.gov/images/publications/biennial%20reports/1944-1946.pdf
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THE NEVADA GROUNDWATER PROGRAM

• 1945: Systematic investigation of 
Nevada GW began.

• 1946 - ~1976: Water Resources Bulletin 
Series.

• 1960 - ~1971: Groundwater Resources 
– Reconnaissance Series.

• Original estimates of Perennial Yield 
derived from these early reports.

http://water.nv.gov/bulletins.aspx

http://water.nv.gov/reconreports.as
px
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ADDITIONAL CONSIDERATIONS BEYOND 
PERENNIAL YIELD FOR GROUNDWATER 

MANAGEMENT
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LIMITATIONS OF PERENNIAL YIELD AS BASIS OF GW MANAGEMENT
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Conflict

Groundwater Management Perspective
Source of Water to a Well
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LIMITATIONS OF PERENNIAL YIELD AS BASIS OF GW MANAGEMENT

• Perennial Yield establishes upper limit 
for GW development.

• To be sustainable, must know: 
– Where recharge and discharge occur. 
– Aquifer properties.

• Pumping needs to be strategically 
located:
– To capture available discharge.
– To avoid conflict with existing rights.

• Original estimates >50 years old.
– Used old technology & methodologies
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UPDATING ESTIMATES OF WATER 
AVAILABILITY WITH THE NEVADA WATER 

RESOURCES INITIATIVE
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NEVADA WATER RESOURCE INITIATIVE – OVERVIEW AND VISION

• 2020’s version of the Nevada 
Groundwater Program.

• Use new technologies and data to 
update science and 
understanding of water resources.

• Re-estimate water budgets
• WHERE water enters and leaves 

our hydrographic basins.
• Develop the resources and tools 

for sustainable management.
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NEVADA WATER RESOURCE INITIATIVE – COMPONENTS

Develop Statewide Discharge Datasets: Develop Tools and Approaches for estimating:

11

ETg Recharge

Interbasin Flow

Pumping



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NEVADA WATER RESOURCE INITIATIVE – COMPONENTS (CONTINUED)

Increased Hydrologic Monitoring Application of Methods in Demonstration Basins

12
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NEVADA WATER RESOURCE INITIATIVE – SUMMARY

For Water Resource Community
• Updated science and understanding.
• New useful tools and approaches.
• Additional data and resources.
• Data needed for GW models.
• Who benefits:

– Municipalities & Water Authorities, Mines 
& Industry, Consultants, 
Irrigators/Irrigation Districts, State & 
Federal Agencies, Universities & Schools, 
Non-Governmental Organizations

– Public

For NDWR
• Perennial Yield will remain important 

constraint for GW appropriations.
– Update of Perennial Yield when warranted.
– Potential for increase in water availability 

in some basins.

• More effective management of water 
resources (water rights)

• Inform/Reduce existing conflict
• Conjunctive Management of GW & SW
• Sustainable Development of our Water 

Resources
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Kip Allander, Hydrogeologist
Division of Water Resources
Phone: 775-684-2853
Email: kallander@water.nv.gov

Contact 

water.nv.gov   l        @NevDCNR
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• As a first stage to a larger and long-
term effort, DRI will provide data 
and guidance designed to make 
systematic statewide updates to…

• Agricultural Consumptive Use 
Inventory

• Groundwater Discharge Area and ET 
Updates

• Meteorological Monitoring and ET 
Intercomparisons

Proposed activities

The Nevada Water 
Resources Initiative

Eagle Valley



• DRI will provide data and guidance 
designed to make systematic 
statewide updates to…

• Agricultural Water Use and 
Consumptive Use Inventory

• Groundwater Discharge Area and ET 
Updates

• Meteorological Monitoring and ET 
Intercomparisons

Proposed activities

The Nevada Water 
Resources Initiative

• Support USGS in developing the 
statewide pumping database 
(agricultural consumptive use)

• Collaborate with USGS on development 
of input datasets and methods for 
recharge estimation

• Assess GCM projections in precipitation, 
evaporative demand, and hydrologic 
states and fluxes

• Refine and apply techniques and 
datasets in “Demonstration Basins”

Snake Valley 



Consumptive Use Inventory & Database

• Comprehensive database
• Through time (Landsat archive)
• Field boundaries
• Irrigation Status

Middle Reese River 2020 & 1990

Railroad Valley



Consumptive Use Inventory & Database

• Comprehensive database
• Through time (Landsat archive)
• Field boundaries
• Irrigation status mapping
• Irrigation system type
• Water source mapping
• Net ET (ET less precipitation)

Railroad Valley

Duckwater 



Groundwater Discharge Database

• Comprehensive database
• State-wide 
• Potential areas of groundwater 

discharge

Railroad Valley



Groundwater Discharge Database

• Comprehensive database
• State-wide 
• Potential areas of groundwater 

discharge
• Groundwater ET rates and volumes

Maurer and others (2005)



Groundwater Discharge Database

• Comprehensive database
• State-wide 
• Potential areas of groundwater 

discharge
• Groundwater ET rates and volumes
• Comparison to micrometeorological 

data & previous estimates 
(phreatophyte & playa discharge)



Water Resource Evaluations

• Supporting recharge 
estimates, comparing to 
discharge, and assessing 
climate projection 
Information

• Spatial precipitation, ET 
(uplands), water demand 
demand, vegetation, geology, 
soils, stream properties 
information

• Global Climate Model (GCM) 
projection information to 
assess potential changes in 
precipitation, evaporative 
demand, and hydrologic 
states and fluxes

Dettinger (2020, 
NWRA Pres.)



NWRI – DRI Activity Summary

• Support development of historical pumping database 
(Agricultural consumptive use inventory)

• Agricultural water use methods  document toolbox

• Groundwater ET database
• Groundwater ET methods  document toolbox

• Meteorological monitoring & data collection
• Water resource evaluations & GCM projections
• “Demonstration Basins”

• Multiple teams, several projects
• Timeline, Spring 2023 – CY2026



The Nevada Water Resources Initiative           
Advancing the Science and Understanding of Nevada’s 
Groundwater Systems

Gwen Davies & Phil Gardner
US Geological Survey

Nevada Water Science Center 
gdavies@usgs.gov

pgardner@usgs.gov

Railroad Valley stakeholder’s meeting
June 14th, 2023

Currant, NV

Photo by Kyle O'Connerr, U.S. Geological Survey

mailto:dwsmith@usgs.gov
mailto:pgardner@usgs.gov


• Compile a statewide historical GW pumping database
• Evaluate methods for updating basin scale recharge 

estimates and distribution
• Evaluate methods for updating interbasin GW flow 

estimates and areas of subsurface hydraulic 
connection

• Increase monitoring & data collection
• Test and apply updated methods in demonstration 

basins of Pine Valley and Railroad Valley

USGS activities

The Nevada Water 
Resources Initiative
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What is a water budget?

Healy and others (2007)



Demonstration basin –
Railroad Valley

Perennial flow
Intermittent flow

Springs

Conceptual model



USGS Objectives:
1. Estimate water budgets in Railroad Valley 

for a 3-year period, from 2024 to 2026.
2. Develop conceptual model for GW system

and generate water table map(s).
3. Characterize trends of ground and surface 

water resources, earliest period of record 
to 2026.

4. Publish data in summary report in 4th year 
of the study in 2027.

NDWR original perennial yield of 77,800 acre/yr
(Van Denburgh and Rush, 1974)

Demonstration basin –
Railroad Valley



Demonstration basin –
Railroad Valley
USGS Data Collection:
• Surface water in/out

-Minor surface inflow into valley
-No surface water outflow

Continuous flow data: 
Little Currant Creek, Big Creek, Big Springs

• Precipitation 
Weighing gage w/ heat source
Bulk gage 

• Water chemistry 
Discrete sampling



Water-level contours from Lopes and others, 2006 (digitized from Bedinger and others, 1984)

Active GW monitoring 

Well location from 
NDWR well database

USGS Data Collection:

• Groundwater in/out
• Measure water-levels
• Make water-table maps
• Characterize treads 

Demonstration basin –
Railroad Valley

• Currently, only 11 wells measured routinely
• Measure 15-25 wells quarterly
• Measure 40+ wells 1-2 time during study 



Example of GW data collection and use: Lahontan Valley

Example of GW 
measurement to 
publication of water-
table map (Seiler and 
Allander, 1992).



Example of GW data analysis: Lahontan Valley

• Recreate water-table map in 2012
• We used the difference between 

1992 and 2012 maps to create a 
water-level change map (Smith and 
others, 2015)



• All data collected by the USGS is public data, 
available to everyone.

• To add the necessary data, we will need 
permission from private owners to collect 
more data and improve our understanding of 
the Railroad Valley GW system.

Please talk with us after the meeting! Sheet to 
share contact information in the front.

https://waterdata.usgs.gov/nwis

Demonstration basin –
Railroad Valley

https://waterdata.usgs.gov/nwis


P. Gardner, U.S. Geological Survey

Please contact 
Gwen Davies gdavies@usgs.gov (775) 431-4140

for additional information.

mailto:gdavies@usgs.gov
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