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Arizona’s Next Century:
A Strategic Vision for Water Supply Sustainability
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Physical and Hydrologic Characteristics of
Groundwater Basins in the West Basins Planning Area

Basin Characteristic Butler Valley Harquahala INA | McMullen Valley| Ranegras Plain Tiger Wash

Square
Miles

Basin Area

Estimated GW Million Acre-
Storage* Feet

Estimated Natural Acre-
Recharge** Feet/Year

Estimated 2014

Acre-Feet
Irrigation Pumping ***

Estimated 2014 CAP
Surface Water for Acre-Feet
Irrigation***

Sources of Data:

*  Estimated Groundwater Storage: ADWR — Arizona’s Next Century: A Strategic Vision for Water Supply Sustainability (2014)
Estimated Natural Recharge: USGS Hydrologic Investigations Atlas — 664 (1986)

*** Estimated 2014 Irrigation Pumping and CAP Water Use: USGS Arizona Basin Water Supply Spreadsheet (2015)
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Depth-to Bedrock in Western Arizona Groundwater Basins
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Conceptual Model Of Pre-Development Groundwater Flow
Conditions In The McMullen Valley Groundwater Basin*

Mountain Front
Recharge

Infiltration Along
Centennial Wash

Wenden Land Surface \Water Table

Salome —

Underflow to «— GW Flow
< Harquahala

Basin Basin Fill Aquifer

* During The Predevelopment Period Groundwater Recharge
and Basin Outflow Were In a Long-Term Balance (Steady-State)
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Reglstered WeIIs In West Basins Strateglc Planning Area
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Well Applications Filed Per Year In West Basins Strategic Planning Area

Harquahala INA Butler Valley McMullen Valley Ranegras Plain Tiger Wash
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Most Well Applications
Filed Prior to 1983 Were
For Existing Wells
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EXEMPT* wells in Arizona are typically
used for domestic purposes and may
pump up to 35 gallons per minute.

NON-EXEMPT** wells in this part of
Arizona are typically used for irrigation
and may pump at >35 gallons per
minute.
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2012 USGS Cropped Acreage Verification In The
West Basins Strategic Planning Area

2012 USGS Field Verification of Crops in Butler Valley, McMullen Valley, and Ranegras Plain Basins; and Harquahala INA (Acres)

I ) B ) R B P R

20797 | 742
aoa8| a2

2,477 Drip and flooded

vevulenvally|ariops | T [ sws] 10798 | 843 owwmem
L Y] I R




USGS Estimated Groundwater Withdrawals For Agricultural Irrigation In The West Basins Strategic Planning Area 1940 — 2014

=@=—Butler Valley = ==@=McMullen Valley = ==®@=Harquahala INA  ==®==Ranegras Plain




Conceptual Model Of Transient Groundwater Flow
Conditions In The McMullen Valley Groundwater Basin*

Mountain Front

Recharge
Ag Well
N Aguila
Infiltration Along Ag Recharge ||
Centennial Was .
Ag Well Wend Land Surface Perched Aquifer
1 enaen
Salome Ag Recharge

ble
Perched Aquifer j Water Ta /

v GW Flow

GW
- -~ Divide

Basin Fill Aquifer

* During The Period of Groundwater Development Basin Outflow From Pumping
Exceeds Basin Recharge and Basin GW Storage Decreases Over Time

* Perched Aquifers Have Developed In Ag Areas

* Land Subsidence Has Occurred




Water Level Changes
In Arizona 2003 - 2013
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Water Level Changes For Selected Areas of Arizona (2003 — 2013)

Area Water Level Changes 2003 - 2013 In Selected Areas of Arizona
Units = + /- Feet of WL Change

Water Level Water Level
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GWSI Water Level Measurements In West Basins Planning Area
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Water Level Change Statistics For GWSI Wells In Ranegras Plain

Water Level Change Data For GWSI Wells In The Ranegras Plain Basin (1948 - 2015)
(Units of Water Level Change = Feet)

1948-
1948 -1988 WL| 1988 - 2004 - 2015 WL
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ion Of GWSI Index Wells
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Arizona GroundWater Monit rograph
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Land Subsidence Rate in the Ranegras Valley, La Paz County
Based on Radarsat-2 Satellite Interferometric Synthetic Aperture Radar (In
Time Period of Analysis: 1.0 Years 03/17/2014 To 04/05/2015

Explanation
03/17/2014 To 04/05/2015 &5 subsidence Feature
Land Subsidence Rate “ Hardrock

D Decorrelation/No Data @
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) Highways and Interstates
I 5-7 ey 20-281080 e 0 05 1
I 3-5cmiyr (1.2- 2.0inkyr) b
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e V) e state Decorrelation (white areas) are areas where the phase of the ~ Coordinate System: NAD 1983 UTM Zone 12N
D 1-2cmiyr(0.4-08inyr) ____ Roads received satellite signal changed between satellite passes,  Projection: Transverse Mercator
D 0.5-1cmyr (0.2 - 0.4inlyr) causing the data to be unusable. This occurs in areas where ~ Datum: North American 1983
=+ Railway the land surface has been disturbed (i.e. bodies of water,  Units: Meter
[ o-05cmyr(0-02inkn) snow, agriculture areas, areas of development, etc)  Created: 4/8/2015




Map 3 - Water Quality Standards

Water Quality Standards
@  No Standards Exceeded
(&) Secondary MCLs Exceeded
@  Primary and Secondary MCLs Exceeded
L AZ Cities/Towns
AN~ Washes
AN\~~~ Hayden-Rhodes CAP Canal
% Major Highways

KOFA Wildlife Refuge

To Salome

Miles.

This map Is for general reference only and may not be all inclusive.
ADEQ program's data collection efforts are ongoing. More detailed
information and specific locations can be obtained by contacting
the Arizona Department of Environmental Quality. Name: Ranegras_WQ_map3
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Water Level Change Statistics For GWSI Wells In McMullen Valley Basin

GWSI Water Level Change Data For The McMullen Valley Basin (1958 - 2015)
(Units of WL Change = Feet)
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Arizona Automated GroundWater Monitoring Site Hydrograph
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Land Subsidence Rate in the McMullen Valley, La Paz and Maricopa Counties
Based on Radarsat-2 Satellite Interferometric Synthetic Aperture Radar (INSAR) Data
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Water Level Change Statistics For GWSI Wells In Butler Valley Basin

GWSI Water Level Change Data For The Butler Valley Basin (1974 - 2015)
(Units of WL Change = Feet)

1974 - 1987 1987 - 2004 2004 - 2015

WL Change WL Change Positive | Negative WL Change Positive Negative
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Water Level Change Statistics For GWSI Wells In The Harquahala INA

Water Level Change Data For GWSI Wells In The Harquahala INA (1963-2015)
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Locations of Groundwater Site Inventory (GWSI) Index wells in the Harquahala INA
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ARIZONA DEPARTMENT OF WATER RESOURCES
Hydrology Division / Field Services Section
Arizona Department of Water Resources

STATEWIDE GROUNDWATER LEVEL CHANGES IN ARIZONA . e
WATER YEARS 1993 TO 2013, 2003 TO 2013, AND 2012 TO 2013 Land Subsidence Monitoring Report No. 2
. e ARIZONA
OPEN FILE REPORT NO.13 L DEPARTMENT
o i - OF WATER

July 2014
RESOURCES

Arizona Department of Water Resources — Hydrology Disision

Final Report
Statewide Hydrologic Monitoring Report
(Late 1980s Early/Mid 1990s to Mid/Late 2000s)

May 2012
By Frank Corkhill

August 2014
By Brian D. Conway

PROTECTING ARIZONA'S
WATER SUPPLIES
for ITS NEXT CENTURY

o For More Information
ADWR H_VdFO ogic and Hydrologic Data
Map Series Reports for the West Basin

| Aquifers, Please Visit:

#1
#6

http://www.azwater.gov
/AzDWR/Hydrology/Libr
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Ambient Groundwater Quality of the Ranegras Plain Basin
A 2008 - 2011 Baseline Study

By Douglas C. Towne
Maps by Jean Ann Rodine

“Harquahala Basin
2009-2014 Baseline Study

By Douglas Towne:

Arizona Dept. of Environmental Quality
Water Quality Division
Surface Water Section, MONIOring Unit s
1110 West WashingtoTSfeet: ——
Phoenix AZ 850072035
49 pubr-m.on

Ambient Groundwater Quality of the Butier Valley Basm
A 2008 - 2012 Baseline Study

By Douglas C. Towne
Maps by Jean Ann Rodine

‘ For More Information on
Ambient Grundwater Quality of the o % t h e Wa te r QU d I ity Of
McMullen Valley Basm = ———— . .
~7A2008-2009 Baseline Stiidy - We St Ba S| N Aq u |fe rs’
Please Visit:

http://www.azdeq.gov/environ/
water/assessment/ambient.html

ADEQ Water Quality Division
Surface Water Section, Monitoring Unit
1110 West Washington St., Phoenix, Arizona 850072935

Open File Report 12- 06




QUESTIONS?

For Further Information Please Visit The ADWR Website at: www.azwater.gov

Or Contact:

Frank Corkhill (Hydrology Division)  efcorkhill@azwater.gov

or

Michelle Moreno (Public Information Office) mamoreno@azwater.gov
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GWS! is ADWR's technical database of well locations, construction data, and water levels. Created on 1/20/2018



VASH,

¥ TIGER'WASH.
15E

o e

-y

-9 A
s

-V SHr 4

\%'.“ ; 1 '_ A A-'h - . 1
Arizona GroundWater Monitoring Site Hydrograph

= Case
Longitude  Alt (ft Well . o LatestWL DTW
NAD27 <) Water Use D @ ?:) Drill Date Date @

B-02-09 14BAB 333120113092501 611129  33°31'20.8" 113°9'266" 1193 IRRIGATION 1300 18 2/18/1976 12/9/1991 4279

Local ID Site ID Registry ID Latitude NAD27

Depth to Water feet bls
Water Level Elevation feet amsl

8/28/1976 8/11/1987 7/24/1998 7/6/2009

Measurement Date O'Water Level @ Water Level with Remark

GWSI is ADWR's e of well locations, data, and water levels. Created on 1/20/2016



VASH,

¥ TIGER'WASH.
15E

o e

-y

-9 A
s

-V SHr 4

o i -l \&‘W -~ A -..'F.’.,[d!, A
Arizona GroundWater Monitoring Site Hydrograph

o Case
bongiide: AL I Dia. Drill Date

S Well Latest WL DTW

Local ID Site ID Registy ID Latiude NADZ7 DTS (100 WaterUse e e @ WEM®
B-02-09 35CBB 332819113084101 803520 33°28'18.0" 113°¢'383° 1142  UNUSED 920 20 111956 11722015 415 11005

0 1142
. 1042 2
100 g
" -]
s ®
- i
o] &
O c
T s
5 =]
® 200 942 E
o
2 T
ol ®
£ :
2 -
= =
2
300 + 84z B
=

400 - - - - - 742

3/25/1960 3/8/1971 2/18/1982 1/31/1993 1/14/2004 12/27/2014
Measurement Date O Water Level @ Water Level with Remark

GWS! is ADWR's technical database of well locations, construction data, and water levels. Created on 1/720/2016
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Land Subsidence Rate (cm/yr) in the Harquahala Valley, Maricopa County eIz

Based on Envisat Satellite Interferometric Synthetic Aperture Radar (InSAR) Data
Time Period of Analysis: 4.7 Years 06/08/1992 To 03/13/1997

Explanation
06/08/1992 To 03/13/1997 &5 subsidence Feature
Land Subsidence Rate (cm/yr) “ Hardrock
D Decorrelation/No Data 3y
CAP Canal @
Greater than 7 cm/) o
4 Highways and Interstates 2
I 5707 ey — Interstate 0 1 2

Te 1
-3 0 5 cmlyr us

2To 3 cmlyr
- = State Decorrelation (white areas) are areas where the phase of the ~ Coordinate System: NAD 1983 UTM Zone 12N
E 1702 cmiyr Roads received satellite signal changed between satellite passes,  Projection: Transverse Mercator
[ JosTotcmyr ‘ causing the data to be unusable. This occurs in areas where  Datum: North American 1983
—+— Raiway the land surface has been disturbed (i.e. bodies of water, ~ Units: Meter
I:] 07To 0.5 cmiyr snow, agriculture areas, areas of development, etc). Created: 10/1/2014
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Land Subsidence Rate in the Harquahala Valley, Maricopa County

13°100'W

L

© ESA 2009 - 2010|

Based on Envisat Satellite Interferometric Synthetic Aperture Radar (INSAR) Data
Time Period of Analysis: 1.0 Years 01/29/2009 To 02/18/2010

Explanation

01/29/2009 To 02/18/2010

Land Subsidence Rate

D Decorrelation/No Data
- Greater 7 cyr (2.8 infyr)
B 57 cmvyr 2.0-281niy)
I 3-5cmvyr (1.2 2.0iniyr)
[ 2- 3cmiyr 0.8- 1.2iniyr)
D 1-2cmlyr (0.4 - 0.8 infyr)
[Jos-1emiyr(02-04inyn)

E 0-0.5 cm/yr (0 - 0.2 in/yr)

&5 subsidence Feature
®@ Hardrock
N\ Earth Fissures
CAP Canal

Highways and Interstates
w— |nterstate
—US

—  State

— Roads

—t— Railway

Decorrelation (white areas) are areas where the phase of the
received satellite signal changed between satellite passes,
causing the data to be unusable. This occurs in areas where
the land surface has been disturbed (i.e. bodies of water,
snow, agriculture areas, areas of development, etc).

Earth fissures were mapped by the Arizona Geological Survey.
For information on earth fissures visit: www.azgs.az.gov/EFC

Coordinate System: NAD 1983 UTM Zone 12N
Projection: Transverse Mercator

Datum: North American 1983

Units: Meter

Created: 1/5/2015




Butler Valley Additional
Hydrographs



TION RAZV o T10N
= il USGS T
T ON RSV TONR14VS T 9N R13W
ks v TONR1ZW T oM
°
.|2
g' .
; d
. \
Y L ]
. L]
* ®
T8N R15W o ¥
T BN R 14V NERA
. T 8N R13W T BN R12W
. ,
® o
. o0
° e ®
L]
+ .
/ . A
-«

.
L

® TINRI14W
TRIR A2V TINR

T 7N RASW e

L
¢ °
E
o
(-3
£
-
. \ < b
- $ L i 2
B BN R 15\ 2 2w
T BN RAZ\ TENR1
$

T 6N P13
® °

®:139  20176freat

L
.
;)




Satellite

07 15 020 DC iy ' ¢ Arizona GroundWater Monitoring Slte Hydrograph
} :' ‘B -07-15112AAD! - / < 3 Local ID Site ID Registry ID Latitude NAD27 Lme m’; WaterUse - pm"(ﬂ) ?la Drill Date La‘e“;M‘ D(;rl\)'v WL Elv. (f)
f o
=y B-07-15 124AD 335807113455101 614541 335366 113°45556" 1473  IRRIGATION 500 11M8TS
7’1509|3D|%B-07 1511DDD 3y |
B-07-15 15AAD 2 - 210 1258
L ‘ ) 1

215 L 1263
220 1258 E
n o
b ]
5 225 1253 @
2 5
x =
§ 230 1248 %
° u
b [)
£ 235 1243 3
7 2 2
I { S i V0 7 [ e 8 5
RANEGRAS PLA N 240 t 1238 §

lsfbs 16112AAA
1 e ,J 245 1233
1 T
+ o : ! 250 . : . . 1228
|7 SR e o R e, fo e 2/18/1982 8/11/1987 1/31/1993 7/24/1998 1/14/2004 7/6/2009

25225044

%
l 10088 . 15132
)61 22ADA S|

| 2D176 Feet

GWS! is ADWR's tech!

of well locations.

Measurement Date OWater Level @ Water Level with Remark

data. and water levels. Created on 1/1512016




Satellite

Tl 2 PN
e mm« = + s N (5 R W
o7 -15 OQDDC Arizona GroundWater Monltorm Site Hydkograiph
' L = ‘BOT1512AAD 3 = g ywag c’: R o
/ - ongitude ( 0 atest
/ e Local ID StelD  RegsiylDLaticeNAD27 ‘pdiute AU weruse M e ‘
7415 OQDDD B-07- 15 1poD B-07-1509D0D 335729113490601 614537 33°57'27.9° 113°4936 1362  UNUSED 106 B 2MA9S0 11171988 1057 12563
—ab-07415/ 15AAD‘2 P % 1272
. [BO7- 1513DBC 1=
92 1270
94 1268
"
— e
w % 3 1266 ©
2 %
E "ﬂ—’
2 s 1264 '
e Q
T S
5 =1
2 100 1262 2
ES 4
° w
{ 2 102 1260
| o < >
B 2 M S5
: ] { 4 | Sl R T RS R | e v 8 104 1258 =
RANEGRAS PLAIN w \r@\) g
lsfbmmzAAA 105 1- N b | X
[57:Y - +1
' 4 108 1254
= i [ ;
0 ) \
2 SR e S 22 A ) SR s 110 . . - : . . 1252
N T et A 9/15/1965 3/8/1971 8/28/1976 2/18/1982 8/11/1987 1/31/1993 7/24/1998
25225044 l 10088 . 15132 20176 Faat
== ; Measurement Date OWater Level @ Water Level with Remark

)G 16 22ADA et

GWSI is ADWR's technical database of well locations, construction data. and water levels. Created on 1/15/2016



Satellite

B.08 14 23000 i \ '
E e BUTLER VALLEY

OT -15 OZDDC

{1 . ‘ Arizona GroundWaterMonrtorm Srte H, d ra) h
s $Bo71512AAD £ . yrog p

¥ : Longitude  Alt (ft Latest WL DTW
f el Site ID Registry ID Latitude NaD27 0008 L0 Water Use o (m 2‘:) Dt pate AR OO weew @
74 5 09DDD BO7- 15 11DDD 3 340058113404701 614576  34°0'57.1" 113°40'454" 1618  UNUSED 1000 18 7/29/1965 10/28/2014 3528 12652
.B -074%5 ¢ 15AAD‘2 T~ ' 1288
1278

1268

1258

—..-;_.,__’

I
RANEGRAS PL{A’N |

1248

370

Depth to Water feet bls
w
=
=

Water Level Elevation feet amsl

lsfbs 16112AAA
- i f 380 & L 1238
i T i
14 ’ / ;
S 14 G2 AR ) T 390 - - T - 1228
ot e 3/25/1960 3/8/1971 2/18/1982 1/31/1993 1/14/2004 12/27/2014

25225044

%
l 10088 . 15132
)61 22ADA S|

20176 Fast
: Measurement Date O Water Level @ VWater Level with Remark
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Land Subsidence Rate in the Ranegras Valley, La Paz County

113°450'W

© ESA 1992 - 1997|

Based on ERS-1 and 2 Satellite Interferometric Synthetic Aperture Radar (InSAR) Data
Time Period of Analysis: 4.7 Years 06/08/1992 To 03/13/1997

Explanation

06/08/1992 To 03/13/1997 &5 subsidence Feature
Land Subsidence Rate “ Hardrock

D Decorrelation/No Data
- Gregter /. cmiyr (28 lniyr) Highways and Interstates.
I 57 omiyr 20280y

I 3-5cmiyr(1.2-20iny) e

[ 2-somyr08- 120y o0

[ 1-2emyro4-08inyn
[Jos-1cmyr02-0.4imy) _,__ sy
[Jo-05cmiyr(0-02inyn)

CAP Canal

N

1:125,000 @

Decorrelation (white areas) are areas where the phase of the
received satellite signal changed between satellite passes,

causing the data to be unusable. This occurs in areas where
the land surface has been disturbed (i.e. bodies of water,
snow, agriculture areas, areas of development, etc).

Coordinate System: NAD 1983 UTM Zone 12N
Projection: Transverse Mercator

Datum: North American 1983

Units: Meter

Created: 1/6/2015
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GWSI is ADWR's technical database of well locations, construction data, and water levels
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GWSI is ADWR's technical database of well locations, construction data, and water levels. Created on 1/15/2016
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Land Subsidence Rate in the Ranegras Valley, La Paz County
Based on Envisat Satellite Interferometric Synthetic Aperture Radar (InSAR) Data
Time Period of Analysis: 1.0 Years 01/29/2009 To 02/18/2010

Explanation

0112912009 To 02/18/2010 & subsidence Feature

Land Subsidence Rate ®% Hardrock
Decorrelation/No Data CAP Canal

I reater 7 criyr (28 niy) Highways and Interstates

I 57 cmyr 202800

I -5 cmiyr (1.2- 20 iniyr) it

[ 2-semyr08-12iy) 0

[0 1-2cmyr04-08imy o o

[CJos-1cmyr(02-04inyn —+— Railway

[Jo-o05cmyr0-02inm

1:125,000 @

o 05 1

Decorrelation (white areas) are areas where the phase of the
received satellite signal changed between satellite passes,

causing the data to be unusable. This occurs in areas where
the land surface has been disturbed (i.e. bodies of water,
snow, agriculture areas, areas of development, etc).

Coordinate System: NAD 1983 UTM Zone 12N
Projection: Transverse Mercator

Datum: North American 1983

Units: Meter

Created: 1/6/2015
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Decorrelation (white areas) are areas where the phase of the
received satellite signal changed between satellite passes,
causing the data to be unusable. This occurs in areas where
the land surface has been disturbed (i.e. bodies of water,
snow, agriculture areas, areas of development, etc).

Earth fissures were mapped by the Arizona Geological Survey.
For information on earth fissures visit: www.azgs.az.gov/EFC
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