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Water Resources update
Humboldt River Basin Stakeholder update

March 8, 2022, Lovelock and Winnemucca
March 9, 2022,    Elko NV
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HUMBOLDT RIVER REGION WATER RESOURCES UPDATE -
OUTLINE

• Intro and other NDWR updates (Adam Sullivan, State Engineer)

• Water supply update and forecast (Levi Kryder, Chief of Hydrology, NDWR)

• Capture 101 and Capture Study overview (Kip Allander, Hydrogeologist, NDWR)

• Model results and Tools (USGS and DRI)

– Regionwide ET Analysis (Justin Huntington, Research Professor, DRI)

– Upper Basin Model (Rosemary Carroll, Assoc. Research Professor, DRI)

– Middle Basin Model (Kyle Davis & William Eldridge, Hydrologists, USGS)

– Lower Basin Model (Cara Nadler, Hydrologist, USGS; Susan Rybarski, Asst. Research 
Scientist, DRI)

• Break (10 mins)

• Order 1329 overview (Jon Benedict, Hydrogeologist, NDWR)

• Moving forward with Conjunctive Management Framework (Adam Sullivan, SE)

• Q & A
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INTRO AND OTHER NDWR 
UPDATES

NDWR
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THE “WATERMASTER” IS RETIRING

Steve Del Soldato is retiring March 29th

Winnemucca District water 
commissioner 1992 – 2022

Colton Brunson will be filling his waders
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2022: REPAIRS AT SOUTH FORK DAM
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PUBLIC NOTICE OF RECENT WELL DRILLING SCAMS

Property owners are encouraged to take 
these steps to ensure they are working with a 
licensed driller:

• Check the NDWR website to make sure the 
well driller has an active license

• Contact NDWR to confirm the well driller 
has submitted notification and received 
approval to drill
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WATER SUPPLY UPDATE AND

FORECAST

NDWR
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January 26, 2021 March 3, 2022

9https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?NV
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https://www.nrcs.usda.gov/wps/portal/wcc/home/snowClimateMonitoring/snowpack/snowpackMaps/

Last year

This year
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11https://www.nrcs.usda.gov/Internet/WCIS/AWS_PLOTS/basinCharts/POR/WTEQ/assocHUCnv_8/upper_humboldt.html
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https://dashboard.waterdata.usgs.gov/app/nwd/?region=lower48&aoi=default

March 7, 2022
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https://dashboard.waterdata.usgs.gov/app/nwd/?region=lower48&aoi=default

March 7, 2022
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IRRIGATION SEASON FLOW AT PALISADE
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50,000 acre-feet less median 
flow during 1991 – 2020 period 
than during 1981 – 2010 
period.

1,142K

686K
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END OF FEB 2022: NRCS RESERVOIR

STORAGE COMPARISON

Rye Patch Reservoir

Current Last Year

KAF % of Capacity KAF % of Capacity

9.2 5 65 33
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Lahontan Reservoir

Current Last Year

KAF % of Capacity KAF % of Capacity

106.8 34 108.3 35
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CUMULATIVE ZERO FLOW DAYS AT IMLAY GAGE SINCE 1945

16

Humboldt River at Imlay is 
increasingly intermittent 
during drought periods.
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CUMULATIVE ZERO FLOW DAYS AT IMLAY GAGE SINCE 1945
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Humboldt River at Imlay is 
increasingly intermittent 
during drought periods.



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -Imlay Streamflow

ANALOGOUS DROUGHT COMPARISON
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1952 – 55

2011 – 14

1952 – 55

2011 – 14

Baseflow at Imlay during drought 
periods is disappearing.

Analogous Droughts
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19https://gbdash.dri.edu/forecasts.php
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20https://gbdash.dri.edu/forecasts.php
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RESOURCES

National Weather Service
https://www.weather.gov

NRCS
https://www.nrcs.usda.gov/wps/portal/wcc/home/snowClimateMonitoring

Great Basin Weather and Climate Dashboard
https://gbdash.dri.edu

USGS National Water Dashboard
https://dashboard.waterdata.usgs.gov/app/nwd/?region=lower48&aoi=default
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https://www.weather.gov/
https://www.nrcs.usda.gov/wps/portal/wcc/home/snowClimateMonitoring
https://gbdash.dri.edu/
https://dashboard.waterdata.usgs.gov/app/nwd/?region=lower48&aoi=default
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CAPTURE 101 AND STUDY

OVERVIEW

NDWR
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WHAT IS STREAM CAPTURE? 
CAPTURE 101

23

Evapotranspiration

Evapotranspiration

Evapotranspiration

Evapotranspiration

Stream Capture = Streamflow Depletion



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

WATER MANAGEMENT PERSPECTIVE

24

Capture curves conceptualized 
through water management 
perspective.

Conflict?
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CAPTURE STUDY COMPONENTS

Regional Evapotranspiration Study Capture Studies

25
* Model results are provisional and subject to change*
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REGION WIDE ET ANALYSIS

DRI
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Groundwater Discharge via Evapotranspiration 

Paradise Valley, NV

Justin Huntington, Research Professor, Hydrology



Groundwater Discharge via Evapotranspiration 
Objective

• Delineate areas where 
phreatophytes discharge 
groundwater through the process 
of evapotranspiration 

• Use best available science to 
estimate the rates of groundwater 
evapotranspiration (ETg) from 
phreatophyte vegetation

• Summarize and compare to 
previous studies, and provide 
results to USGS and DRI 
groundwater modeling groups to 
use for calibration of groundwater 
models

USGS HA730C – Groundwater Atlas of U.S.



1960s-1980s 1980s-current

Satellite and Climate Data



Geospatial Data Approach
• Previous phreatophyte 

boundaries, aerial imagery, 
Landsat imagery, digital 
elevation models, soils data, 
wells and water levels, field 
surveys of phreatophytes 

• Landsat satellite imagery to 
compute vegetation indices
• 1985-2015, summer 

period

• gridMET weather data for 
estimating precipitation and 
evaporative demand
• Solar radiation, 

temperature, humidity, 
and wind speed

Landsat MODIS



True Color NAIP Imagery Vegetation Index (30m)

Groundwater Discharge Boundaries



Groundwater Discharge Boundaries

Surface Temperature - Crescent Valley



Groundwater Discharge Boundaries

Carico Lake Valley Crescent and Pine Valley Areas



+ ->

𝐸𝑇∗  =
𝐸𝑇 − 𝑃𝑃𝑇

𝐸𝑇𝑜 − 𝑃𝑃𝑇
 

Landsat and Climate -> ETg Rates

𝐸𝑇∗ = 𝛽0 + 𝛽1𝐸𝑉𝐼 + 𝛽2𝐸𝑉𝐼
2

Beamer et al. (2013)

Rate of ETg (ft/yr) = (ETo – PPT) * ET* 

Moreo et al (2007)



Groundwater ET Distribution

Kelley Creek Area, Clovers Area, and Pumpernickel Valley 

Groundwater ET (ft/yr)

3.7

0



Evapotranspiration Discharge

Potential areas of GW discharge Groundwater ET Groundwater ET

Groundwater ET (ft/yr) Groundwater ET (ac/ft)

0 - 3,000

3,000 - 9,000

9,000 - 20,000

20,000 - 35,000

35,000 - 65,000

3.7

0



Comparison to Previous Studies



Comparison to Previous Studies



Report and Data Access

https://www.dri.edu/humboldt-etg

https://www.dri.edu/humboldt-etg


Report and Data Access

http://webgis.water.nv.gov/ -> Nevada Hydrology Data
IQR code

http://webgis.water.nv.gov/




Summary
• The purpose of this study was to develop and summarize new 

groundwater discharge areas, ETg rates, and ETg volumes within the 
Humboldt River Basin using best available science.

• The approaches applied in this study to estimate ETg were based on 
state-of-the-art satellite remote sensing, climate modeling, GIS datasets, 
groundwater levels, and in-situ ET estimates from phreatophyte 
vegetation in the Great Basin

• Delineated and revised potential areas of groundwater discharge

• Estimated ETg rates from phreatophyte vegetation using a 
measurement-based regression model

• Summarize ETg rates and volumes by land cover type (e.g. phreatophyte, 
riparian, meadow) and compared to previous studies

• Provided results to USGS and DRI groundwater modeling teams for 
integration into models

• Produced a technical report and GIS data that are publicly available -
https://www.dri.edu/humboldt-etg

https://www.dri.edu/humboldt-etg
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UPPER HUMBOLDT RIVER BASIN

MODEL

DRI

43



Upper Humboldt 
River Capture Model

Rosemary Carroll

Desert Research Institute

Humboldt Stakeholder Meeting

March 8-9, 2022



Outline

• Upper Basin Modeled 
Characteristics 

• Water Budget

• Capture
• Historical (1960-2016)
• Predictive (2017-2116)
• Analysis

• Project Status 



Model Characteristics
Basin area = 4323 mi2

Cells 900 ft x 900 ft: ~half a million active cellsriver (NHD)

Elev. range
11360-4850 ft

detail



Simulating 
Rivers

• MODFLOW RIV package

• Allows gaining and losing 
based on water table 
elevation.

• Does not allow for 
ephemeral conditions.

• Riverbed conductance 
calibrated to match 
observed streamflow

• Riverbed conductance is 
important to estimated 
stream capture.

47
Barlow and Leake, 2012

C. conductance



Pre-GW Development
Water Budget

Inflows: Recharge adjusted at hydrographic basin scale to 
match estimated outflows. 

o Previous Studies: 147,300-470,000 AFY

o Updated Maxey-Eakin: 253,000 AFY

o Simulated Total=177,443 AFY 

Outflows: Streamflow, springs, interbasin gw flow and 
phreatophyte Evapotranspiration (ET)



River Capture

Historical: 1960-2016                       Predictive: 2017-2116

The amount of pumping in each basin explains a significant component of stream capture (r2=0.65). 
The remaining variability is due to proximity to stream, subsurface hydraulic properties, riverbed 
permeability (conductance). 



River Capture Maps

Year 1

• River capture to satisfy hypothetical pumping is very low & 
limited to locations immediately adjacent to a river.



River Capture Maps

Year 1

• River capture to satisfy hypothetical pumping is very low & 
limited to locations immediately adjacent to a river.

Year 10

• Capture increases, expands away from the river and 
spatial variability along river reaches emerges.



River Capture Maps

Year 1

• River capture to satisfy hypothetical pumping is very low & 
limited to locations immediately adjacent to a river.

Year 50

• Capture continues to increase and expand away from the 
river corridors 

• Capture in dense stream networks merge.

Year 10

• Capture increases, expands away from the river and 
spatial variability along river reaches emerges.



50-year Capture Maps

River ET Storage



50-year Capture Maps

River

High River Capture (e.g. Independence Mountain Area)
• A lot of water 
• shallow/daylighting groundwater 
• Net gaining river reaches
• Very dense stream network
• High simulated stream bed conductance 



River

50-year Capture Maps

Low River Capture (e.g. Mid-Elko Segment)
• Groundwater deeper
• Losing river reach
• Sparse stream network
• Phreatophytes are more important
• Low simulated stream bed conductance 



Project Status

• Report written: August 2021

• Reviewed by Co-Authors: 
September 2021

• Internal & External Review: 
October-November 2021

• Report Revisions: December 2021

• Review by NDWR: anticipate 
completion March 2022

• Possible Revisions: April 2022

• Final Review: May 2022.



Questions
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MIDDLE HUMBOLDT RIVER BASIN

MODEL

USGS

58



Middle Humboldt Capture Model

Middle Humboldt Team:
Kyle Davis, William Eldridge

USGS, Nevada Water Science Center

Humboldt Stakeholder Meeting:

March 8/9, 2022

*All model results are provisional and subject to change*
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Model Boundaries
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Recharge
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Evapotranspiration

Steady-state distribution*All model results are provisional and subject to change*
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Pumping
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Capture Map – Imlay Depletion: 10-yr and 25-yr

65

10-years 25-years

*All model results are provisional and subject to change*



Capture Map – Imlay Depletion: 25-yr and 50-yr

66

25 -years 50-years

*All model results are provisional and subject to change*



Capture Maps – Stream, ETg, and Storage (50-yr)

ETg StorageStream

*All model results are provisional and subject to change*



Stream 
Capture: 
Non-Mining 
Pumping

Paradise Valley

Winnemucca

Clovers Valley

L. Reese Riv. Valley

Grass Valley

*All model results are provisional and subject to change*



Stream 
Capture: 
Mining 
Pumping

Carlin South

Goldstrike
Lone Tree

Carlin North

*All model results are provisional and subject to change*



Stream 
Capture: 
All Sources

*All model results are provisional and subject to change*



Change in 
Streamflow 
at Imlay: 
Mining 
Operations

Carlin South

Lone Tree

*All model results are provisional and subject to change*



Change in 
Streamflow 
at Imlay: 
Mining 
Operations 
and All 
Other 
Pumping

*All model results are provisional and subject to change*
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74*All model results are provisional and subject to change*
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Humboldt Capture Query Tool – Query page
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Humboldt Capture Query Tool – Results page



Humboldt 
Capture Query 
Tool – Exported 
results

77



Middle Humboldt Product Status

• Report, Capture Query Tool, and Model Data Release in production

• Report to colleague review this month (March 2022)

• Capture Query Tool and Model Data Release after return of report 
colleague reviews

• Anticipated availability of products: October 1, 2022
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LOWER HUMBOLDT RIVER BASIN

MODEL

DRI/USGS
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Lower Humboldt River Basin 
Model Update

Susie Rybarski/Cara Nadler
March 8-9, 2022

DRI/USGS

80
* Model results are provisional and subject to change*
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Model Domain

Modified from Maurer and others (2004)

• 500 ft grid cell resolution

• Includes mountain block/bedrock

• 3 layers, generally representing 
clay (layer 1), alluvium/valley fill 
(layer 2), bedrock (layer 3)

• Thickness of clay layer set to 50 
feet

• Depth to basement based on 
Ponce and Damar (2017) and used 
to define elevation of top of layer 
3, with a minimum depth of 20 
feet below land surface
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Lakes and River

• Humboldt River simulated using River package 
(RIV)

• Rye Patch Reservoir simulated as a constant head 
boundary (CHD) using mean annual stage

• Pitt-Taylor Reservoirs, Toulon Lake, and Humboldt 
Lake not simulated as they are frequently dry and 
heads are unknown

• River conductance calibrated to estimated 
steady-state river loss of 9,900 acre-feet/year 

• Simulated loss of 100 AFA determined by model 
given calibration to ET in Imlay area and local 
heads
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Interbasin Flow

• Specified flux boundary applied along 
shared boundary with Middle 
Humboldt model (in review)

• Limited to extent of alluvial 
slope/fluvial deposits/playa/valley 
floor

• Inflow of 771 acre-feet per year based 
on current outflow from Middle 
Humboldt model
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Recharge
Mountain Block Recharge (AFY)

Reference Lovelock Oreana Imlay Model Domain Methodology

Everett and Rush, 1965 1,200 2,000 -- -- Maxey-Eakin, 1949

Eakin, 1962 -- -- 4,000 -- Maxey-Eakin, 1949

• Mountain block recharge estimates from USGS 
Recon Reports distributed proportionally over 
Hardman map intervals

• Ag recharge rate applied as median of 1960-1990 
regression (127,800 acre-feet per year)

• Simulated mountain block recharge = 5,700 acre-
feet per year
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Drains

• Represents agricultural runoff/recharge 
lost to sink; simulated using the 
MODFLOW Drain (DRN) package

• Drain bottoms set to 9 ft bls

• Drain outflow estimated to be ~18,000 AFA
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Evapotranspiration
• ET zones applied over DRI polygons, estimated at 126,000 acre-

feet per year (AFA). 
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Transient Pumping
• Domestic wells pumping outside of Lovelock Meadows service area 

simulated at 0.7 acre-feet per year. 

• Public supply wells pumped at rates extrapolated backwards to 
1960 based on population.

• Mining well pumpage extrapolated earliest known rates backwards 
to 1986.

• Irrigation well pumpage inversely proportional to the ratio of 
estimated ag recharge relative to the mean agricultural recharge 
1960-1990. 
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1 year, 10% or 
more Stream 
Capture

Percentage of Pumping

* Model results are provisional and subject to change*



50 years, 10% or 
more Stream 
Capture

Percentage of Pumping

* Model results are provisional and subject to change*



Streamflow Capture

Drain Capture

ETg Capture

Storage Depletion

50 years, 10% or 
more all capture 
sources

Percentage of Pumping

* Model results are provisional and subject to change*



Information Product Status

• Report written: March 2021

• Report reviewed by supervisor, 
colleagues, and specialist: April-
September 2021

• Sent to publisher: December 
2021

• Anticipated availability: Fall 2022

• Model archive drafted: March 
2021

• Model archive reviewed: April 
2021

• Second review: Spring 2022

• Anticipated availability: Fall 2022
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COMPOSITE 50-YEAR CAPTURE MAP
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HUMBOLDT RIVER REGION 50-YEAR CAPTURE MAP

• Some disconnected reaches

• Mountains are masked

• Capture between models has 
different character

– Upper has dense stream network.

– Middle has many 
ephemeral/intermittent streams.

– Lower represents finer/tighter 
aquifers

– ET capturability differences.

• Boundary effects

– External boundaries ‘reflect’ 
drawdowns

94
* Model results are provisional and subject to change*
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END OF TECHNICAL

PRESENTATIONS
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BREAK
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ORDER 1329 OVERVIEW
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ORDER 1329 OVERVIEW

Acknowledges that groundwater pumping is causing stream capture 
that results in conflict.

New appropriations or water right changes that would increase 
capture from fully appropriated sources aren't being approved.

All applications reviewed and assessed for stream capture.

Capture is permissible if it can be offset by:
• Replacement surface water
• Withdrawn groundwater right with existing capture.

Establishes interim thresholds for capture offset.

Establishes goal of using Capture Studies for future capture 
management.

Articulates intent to establish public process to develop capture 
management framework.
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ORDER 1329 DOES NOT:

Provisional estimated Historical Capture for middle Humboldt River Basin*

Predetermine the final capture management framework. 

Apply to domestic well use or minor stock water use (<5 afy of capture in 50 yrs).
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TECHNICAL ASPECTS

100

Replacement by SW Right

GW Right Withdrawal

Objective:
Utilize existing SW or GW right to avoid 
increasing capture that would 
otherwise cause conflict

Interim Thresholds:

• Evaluation Threshold

>10% capture after 50 years

• Long-term Threshold (50-yr Rule)

• Annual Threshold (80% Rule)
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1861 1.000 1.000 0.908 1.000 1.000 0.908

1862 0.999 0.999 0.908 0.998 1.000 0.907

1863 0.981 0.988 0.907 0.982 0.992 0.907

1864 0.933 0.967 0.907 0.897 0.975 0.907

1865 0.929 0.967 0.908 0.890 0.975 0.906

1866 0.911 0.966 0.907 0.859 0.973 0.906

1867 0.907 0.964 0.905 0.852 0.971 0.905

1868 0.903 0.962 0.903 0.844 0.970 0.905

1869 0.898 0.962 0.904 0.834 0.970 0.905

1870 0.882 0.959 0.903 0.802 0.967 0.904

1871 0.795 0.920 0.881 0.701 0.926 0.872

1872 0.779 0.912 0.876 0.685 0.913 0.859

1873 0.680 0.839 0.791 0.586 0.818 0.752

1874 0.627 0.788 0.734 0.517 0.719 0.612

1875 0.618 0.779 0.722 0.509 0.708 0.595

1876 0.589 0.753 0.685 0.475 0.663 0.531

1877 0.567 0.728 0.649 0.448 0.619 0.467

1878 0.553 0.711 0.627 0.432 0.597 0.436

1879 0.536 0.690 0.605 0.417 0.575 0.416

1880 0.520 0.674 0.584 0.400 0.551 0.382

1881 0.517 0.672 0.581 0.397 0.548 0.376

1882 0.516 0.672 0.581 0.396 0.547 0.375

1883 0.500 0.651 0.550 0.381 0.525 0.349

1884 0.498 0.649 0.548 0.379 0.523 0.347

1885 0.493 0.644 0.541 0.375 0.518 0.343

1886 0.486 0.634 0.527 0.369 0.509 0.330

1887 0.451 0.585 0.464 0.340 0.462 0.271

1888 0.413 0.541 0.419 0.311 0.425 0.236

1889 0.411 0.538 0.415 0.309 0.422 0.232

1890 0.402 0.526 0.405 0.301 0.410 0.222

1891 0.398 0.522 0.399 0.297 0.405 0.214

1892 0.397 0.521 0.399 0.297 0.404 0.214

1893 0.394 0.514 0.390 0.294 0.398 0.209

1894 0.393 0.514 0.390 0.293 0.398 0.209

1895 0.392 0.513 0.389 0.293 0.397 0.209

1896 0.392 0.512 0.386 0.292 0.395 0.205

1897 0.390 0.509 0.383 0.289 0.390 0.195

1898 0.389 0.508 0.382 0.288 0.388 0.193

1899 0.389 0.508 0.382 0.288 0.388 0.193

1900 0.372 0.490 0.366 0.274 0.372 0.180

1901 0.372 0.490 0.366 0.274 0.372 0.180

1902 0.371 0.488 0.363 0.272 0.368 0.174

1903 0.370 0.488 0.363 0.271 0.368 0.174

1904 0.367 0.481 0.358 0.267 0.360 0.165

1905 0.367 0.481 0.358 0.267 0.360 0.165

1906 0.365 0.480 0.357 0.266 0.359 0.165

1907 0.365 0.480 0.357 0.266 0.359 0.165

1908 0.365 0.480 0.357 0.266 0.359 0.165

1909 0.365 0.480 0.357 0.266 0.359 0.165

1910 0.363 0.478 0.355 0.265 0.357 0.163

1911 0.363 0.478 0.355 0.264 0.357 0.163

1912 0.357 0.472 0.350 0.260 0.352 0.161

1913 0.355 0.469 0.346 0.258 0.349 0.156

1914 0.353 0.467 0.345 0.256 0.347 0.155

1915 0.352 0.467 0.345 0.256 0.347 0.155

1916 0.350 0.464 0.339 0.255 0.345 0.155

1917 0.349 0.462 0.338 0.253 0.342 0.151

1918 0.347 0.458 0.337 0.252 0.340 0.151

1919 0.347 0.458 0.337 0.251 0.340 0.151

1920 0.346 0.458 0.336 0.251 0.339 0.151

1921 0.346 0.458 0.336 0.251 0.339 0.151

Lower Meadow Lower DiversifiedPriority

WET WATER FACTORS BASED ON 1912-1965 FLOW PALISADE GAGE

Upper Lower

Upper Harvest Upper Meadow Upper  Diversified Lower Harvest

DETERMINATION OF SURFACE WATER AVAILABILITY FOR

REPLACEMENT (“WET WATER”)
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Wet Water Factors based on Mean Annual 
Hypothetical Deliveries 1912-1965
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Lower Meadow
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Provisional*
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WHAT AFFECTS WET WATER DETERMINATION?

Upper Humboldt Delivery Lower Humboldt Delivery

1882 PRIORITY EXAMPLE:

• Typical Year, 208,000 afs

• Delivery based on Palisade Flow

87%

94%

75%

22%

62%

50%

Upper Rights “wetter” than Lower Rights

• Shorter Season of Use

• Sweet spot of runoff

Palisade Flow

Minimum Flow 

to Serve 1882

% Season 

1882 is in 

priority

Harvest    --

Meadow   --

Diversified -

-- Harvest    

-- Meadow  

-- Diversified 

Season of 

use shaded
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REPLACEMENT WATER EXAMPLE

89110 (UG)

90379 (Replacement)

UG  Appropriation = 6.20 afa

Replacement Duty = 6.64 afa

1872 Harvest

*Supports ~5% Stream Loss
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WITHDRAWAL OF GROUNDWATER EXAMPLE

41509 (Existing Right)

90466 (Proposed Change)
Existing = 7.75 afa

Changed Duty = 3.16 afa

Withdrawn = 4.59 afa
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EXEMPTIONS
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• Applications whose proposed PODs cause 
capture at <10% during 50-year period

• Change applications whose proposed PODs 
cause same or less capture than existing PODs

• Applications whose proposed PODs cause < 5 
afy capture during 50-year period

• Temporary change applications to provide for 
multiple PODs from Mining, Milling, and 
Dewatering operations (Centralized POD)
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TAKE HOME MESSAGES

• UG Applications within ~10 miles of fully 
appropriated stream likely be in capture 
zone.

• Applications for <5 afy are generally 
exempt.

• Applications that would otherwise be 
denied, can be approved if capture can be 
offset.

• Thresholds and criteria are interim and 
subject to capture management framework.

*Provisional Results
Humboldt River Potential Capture after 50 years of pumping*

Capture >10% 
@ 50 years

~10 miles



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

MOVING FORWARD WITH CONJUNCTIVE

MANAGEMENT FRAMEWORK

107
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WHERE ARE WE GOING FROM HERE?

Develop capture management framework with 
Stakeholders for managing existing capture.

Examples of potential future strategies

• Curtailment in capture threshold areas

• Offset credit for artificial recharge

• Enhanced storage through ASR

• Conservation funds to purchase water 
rights with greatest conflict

• Private party agreements to resolve 
conflict

• Withdrawal/abandonment of committed 
rights

Increase in Capture
With No ActionAnnual 

Pumping

ForecastHistorical

Provisional estimated Historical and Forecasted Capture for middle Humboldt River Basin*



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

MOVING FORWARD WITH CONJUNCTIVE MANAGEMENT
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Levi Kryder, Chief
Hydrology Section
Phone: 775-684-2866
Email: lkryder@water.nv.gov

Contact 

water.nv.gov  l        @NevDCNR
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