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Status of the Willcox Groundwater Basin: 
Hydrology & Water Management Options
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Å4ÏÄÁÙȭÓ ÍÅÅÔÉÎÇ ÉÓ ÎÏÔ Á ÆÏÒÍÁÌ ÐÕÂÌÉÃ ÈÅÁÒÉÎÇȢ

ÅThis meeting will be recorded.

ÅThere will be time for public questions at the end of the informational 
session. Questions may be limited to a certain amount of time per speaker.
ÁIf you would like to ask aquestion, please fill out a speaker card, located at the 

entrance, and return it to ADWR staff. Online attendees should complete the 
questionnaireat the link provided in the chat.

ÅPlease keep your phone or audio connection on mute.
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1) Introductions

2) ADWR Presentations

ÁOverview of Hydrology in the Willcox Groundwater Basin
ÁOverview ofWater Management Options 

3) Q&A
4) Conclusion

4ÏÄÁÙȭÓ ÍÅÅÔÉÎÇ ÉÓ ÂÅÉÎÇ ÒÅÃÏÒÄÅÄȢ 4ÈÅ ÒÅÃÏÒÄÉÎÇ ×ÉÌÌ ÂÅ ÐÏÓÔÅÄ ÏÎ !$72ȭÓ ×ÅÂÓÉÔÅ ×ÉÔÈÉÎ Á ÆÅ× 
days.
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Meeting Agenda
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Hydrology Review of the
Willcox Basin

Ryan Mitchell, RG, CPG
Chief Hydrologist
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ÅRegional Overview

ÅADWR Index Wells

ÅWater Budgets

ÅADWR 2018 Groundwater Flow Model

ÅStatistical Review of Water Level Data 
(Open File Report No. 20)

ÅExisting Data Summary
Á Index Well Measurements

Á Discharge Measurements

ÁWater Level Trends

ÁWater Level Difference Contours

ÅLand Subsidence & Earth Fissures

Hydrology Agenda

January 5, 2023
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January 5, 2023

ÅBasin and Range Physiographic Province

ÅContains a large evaporative playa (Willcox Playa)

ÅMountains/desert basin

Á ~4,130 ft AMSL (Willcox Playa) to 

Á ~10,717 ft AMSL (Mount Graham in the Pinaleño Mountains)

ÅSurface water

Å Surrounded by topographical highs, most drainages are internal 
towards the Willcox Playa

ÅGroundwater occurrence is contained in alluvial deposits

Á Major aquifer units in the basin are lake-bed deposits and basin-fill

Á There are perched hydro-stratigraphic units from fine-grained 
alluvial sediments

Á Confined and unconfined aquifer conditions

Å 10-ΣΤȭȭ ÁÎÎÕÁÌ ÐÒÅÃÉÐÉÔÁÔÉÏÎ ÏÎ ÔÈÅ ÖÁÌÌÅÙ ÆÌÏÏÒ

Å 14-ΣΪȭȭ ÁÎÎÕÁÌ ÐÒÅÃÉÐÉÔÁÔÉÏÎ ÉÎ ÔÈÅ ÍÏÕÎÔÁÉÎÓ

Regional Overview

6September 26, 2024



7

9/27/2024 7

ADWR Index Wells

Å Over 1,700 wells across the State.

Å Water levels are collected annually, semi-annually, and 
quarterly.

Å All water level measurements are updated on the 
Groundwater Site Inventory (GWSI) Interactive web map.

https://azwatermaps.azwater.gov/gwsiweb/

September 26, 2024

https://azwatermaps.azwater.gov/gwsiweb/


January 5, 2023

Existing Data of the Willcox Basin

Å52 active index wells 
Á4 measured automatically 

(transducer)
Á48 measured annually

ÅBasin sweeps
Á1990, 1994, 1999, 2005, 2014/15, and 

2021
Á4,627 water level measurements 

ÅDischarge data
Á233 pumping discharge rate 

measurements
Á62 specific capacity values (gpm/ft)

ÅLand subsidence measurements 
ÅEarth fissure mapping (AZGS)
ÅNo active USGS streamflow gages
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ÅPublished by ADWR in 2018. 
Á Report found here: 

https://www.azwater.gov/sites/default/files/2022-
12/Willcox_Report_2018.pdf

ÅSimulates groundwater flow conditions in the 
Willcox Basin during the pre-development era 
and the transient period of groundwater 
development between 1940 and 2015.  
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Regional Groundwater 
Flow Model
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Regional Groundwater 
Flow Model

ÅUp to 400 ft of drawdown between pre-
development (1940) and current (2015) 
conditions.

ÅAn estimated 5.7 million acre-feet of 
groundwater was mined from storage 
between 1940 and 2015.

If all pumping stopped today, it 
would take over 280 years for the 

aquifer to recover. *

*(using ACM 1a calibrated natural recharge rate, underflow, and ET)
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Water Budgets

ÅSimple in concept, difficult in practice

Åὖ ὗὭὲὉὝ  ЎὛ ὗέόὸ

ÁP = precipitation

ÁQin = water flow into the watershed

ÁET = evapotranspiration (from soils, surface water, plants, etc.)

ÁǂS = Change in water storage

ÁQout = sum of water flowing out of the watershed
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Water Budget

Inflows
Å Precipitation

Å Surface Water Inflows

Å Groundwater Inflows

Å Imported Water

Å Runoff

Å Artificial Recharge

Outflows
Å Groundwater Pumping

Å Evapotranspiration 

Å Surface Water Outflows

Å Groundwater Outflows

>
IF:
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Water Budget

Inflows
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Å Surface Water Inflows
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<
IF:
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9/27/2024

ÅOpen File Report No. 20 
(https://www.azwater.gov/hydrology/e-library/adwr-open-file-report-number-20)

ÁStatewide Groundwater Level Changes

ÁPublished in April 2023
Á Table 6: Groundwater level change statistics and counts of 

wells with declines, rises, or no water level change in 
Arizona by sub-basin ɀ Water Years 2000 and 2020

ÅBox and Whisker Plots

Á1 per basin

ÁAll plotted on the same scale for comparison

ÁMapped subsidence features

Box and Whisker Plot Explanation

Median: 50% of data is greater/less than 
this value

Maximum: Largest observation within 1 
times above the upper quartile

Upper Quartile: 25% of data greater 
than this value

Mean: Average 

Lower Quartile: 25% of data less than 
this value

Minimum : Smallest observation within 1 
times below the lower quartile

Outlier: Exceeds 1.5 times above 
the upper quartile

Outlier: Exceeds 1.5 times below 
the lower quartile 14September 26, 2024
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January 5, 2023

GWSI Well Hydrograph

GWSI Site ID: 323511109591401 

1969
335 ft bls

2023
458 ft bls

-123 ft in 55 years
(2.2 ft/yr)
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https://azwatermaps.azwater.gov/gwsiweb/?data_id=dataSource_12-GWSI_Layers_2453%3A945678
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January 5, 2023

GWSI Well Hydrograph

GWSI Site ID: 322718109554101

1965
170 ft bls

2023
379 ft bls

-209 ft in 58 years
(3.6 ft/yr)
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https://azwatermaps.azwater.gov/gwsiweb/?data_id=dataSource_12-GWSI_Layers_2453%3A945678
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January 5, 2023

GWSI Well Hydrograph

GWSI Site ID: 321941109553101 

1954
83 ft bls

2023
199 ft bls-116 ft in 69 years

(1.7 ft/yr)
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https://azwatermaps.azwater.gov/gwsiweb/?data_id=dataSource_12-GWSI_Layers_2453%3A945678

https://azwatermaps.azwater.gov/gwsiweb/?data_id=dataSource_12-GWSI_Layers_2453%3A945678


January 5, 2023

GWSI Well Hydrograph

GWSI Site ID: 320614109442401 

1954
41 ft bls 2022

409 ft bls

-368 ft in 68 years
(5.4 ft/yr)
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https://azwatermaps.azwater.gov/gwsiweb/?data_id=dataSource_12-GWSI_Layers_2453%3A945678
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January 5, 2023

GWSI Well Hydrograph

GWSI Site ID: 320213109451601  

1953
42 ft bls

2023
444 ft bls

-402 ft in 68 years
(5.7 ft/yr)
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https://azwatermaps.azwater.gov/gwsiweb/?data_id=dataSource_12-GWSI_Layers_2453%3A945678
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GWSI Well Hydrograph

GWSI Site ID: 315816109494501  

1954
43 ft bls

2023
248 ft bls

-205 ft in 69 years
(2.9 ft/yr)
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https://azwatermaps.azwater.gov/gwsiweb/?data_id=dataSource_12-GWSI_Layers_2453%3A945678
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January 5, 2023

GWSI Well Hydrograph

GWSI Site ID: 315602109360701  

1966
145 ft bls

1981
259 ft bls

-114 ft in 15 years
(7.6 ft/yr)
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https://azwatermaps.azwater.gov/gwsiweb/?data_id=dataSource_12-GWSI_Layers_2453%3A945678

2010
262 ft bls

2023
373 ft bls

-111 ft in 13 years
(8.5 ft/yr)

Overall: 228 feet of decline since 1966

September 26, 2024
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January 5, 2023

Water Level Change 
Contour Map

23

Å Contour lines represent the change in water level 
from 1990 until 2021

Å Data used to contour are from Basin Sweeps

Å Water level changes greater than 200 feet in areas
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Dry Wells in Willcox

71 Dry Wells
29 Dry Wells in 

the last 10 years

Report your Dry Well here:
https://app.azwater.gov/eforms/
forms/drywell/drywellrpt.aspx

https://app.azwater.gov/eforms/forms/drywell/drywellrpt.aspx
https://app.azwater.gov/eforms/forms/drywell/drywellrpt.aspx


Well Permits Issued by Type
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Exempt: 990 (87%)
Non-Exempt: 145 (13%)

Exempt: 552 (44%)
Non-Exempt: 711 (56%)
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Land Subsidence and Earth Fissuring
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ÅLowering of the land surface elevation due to Aquifer Depletion 

Land Subsidence

27
September 26, 2024



ÅInelastic compression of aquifer materials

ÅRecharging the aquifer will not reverse the compression 

ÅPermanent loss of aquifer storage

Land Subsidence
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InSAR Data Used to Measure Subsidence
InSAR ɀ Interferometric Synthetic Aperture Radar

Two SAR images of the same area are acquired at different times. If the surface moves between the two 
acquisitions a phase shift is recorded. An interferogram maps this phase shift spatially.

www.ga.gov.au
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ADWR InSAR Program

ÅProcessed InSAR data from multiple 

satellites

ÅERS-1 & 2, Envisat

ÅRadarsat-1 & 2

ÅALOS-1 & 2 

ÅTerraSAR-X 

ÅSentinel-1 

30
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ADWR InSAR Program

ÅCooperate with federal, 

state, county, and local 

agencies and private water 

companies to help fund the 

InSAR program

Total Land Subsidence  
05/2010 ɀ 06/2023
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January 5, 2023

ÅLand Subsidence 2010-2024 

Á 120 - 140 cm (47.2 ɀ 55.1 in)

ÅDue to compaction of alluvium caused by 
dewatering the aquifer

Land Subsidence (14-year period)

https://new.azwater.gov/hydrology/field-
services/land-subsidence-arizona
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January 5, 2023

ÅLand Subsidence Rate 1996

Á 1 - 3 cm/yr (0.4 ɀ 1.2 in/yr)

ÅDue to compaction of alluvium caused by 
dewatering the aquifer

Land Subsidence Rate 1996

https://new.azwater.gov/hydrology/field-
services/land-subsidence-arizona
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White = Decorrelated

https://new.azwater.gov/hydrology/field-services/land-subsidence-arizona
https://new.azwater.gov/hydrology/field-services/land-subsidence-arizona
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ÅLand Subsidence Rate 2023 - 2024

ÁGreater than 7 cm/yr (>2.8 in/yr)

ÅDue to compaction of alluvium caused by 
dewatering the aquifer

Land Subsidence Rate 2023-24

https://new.azwater.gov/hydrology/field-
services/land-subsidence-arizona
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Land Subsidence in Willcox Basin
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11.5 Feet 

August 2024
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Land Subsidence in Willcox

Apache Generating Station

Kansas Settlement Area

Kansas Settlement AreaKansas Settlement Area
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