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Cooperator

"The Arizona Department of Water Resources

= The Arizona Water Science Center is one of

the few States in the nation that has an annual

water use program
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* Document trends in water use (water withdrawals)

= Develop water-use data bases ( )

= Provide county and basin water-use information to
local, state, and federal agencies as well as universities
for assessing the effectiveness of water-management
policies, regulations, and conservation activities




Need for Data Collection

* The major water issue in Arizona is the relationship between
the quantity of water consumed and the long-term dependable
supply




Background
* Because of the predominantly semiarid to arid climate in

Arizona, @conomic development in the State is

largely influenced by access to adequate water supplies

= Water demand is met by
= pumping groundwater from aquifers

" conveying surface water through reservoirs and canals




Arizona Cash Receipts from Agriculture, 1950-2010
Sources: Arizona Agriculture and Arizona Agricultural Statistics
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Arizona Cash Receipts from Livestock, 1950-2010
Sources: Arizona Agriculture and Arizona Agricultural Statistics
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Arizona Cash Receipts from Mining, 1955-2007

Sources: Arizona Agriculture, Arizons Agricultural Statistics, and USGS Mineral
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= Water use patterns are dominated primarily by
agriculture and a rapidly growing urban




1,000,000 +

g
:
<
c
:
5
2
2
&
:
5

0

6,000,000

5,000,000 |

4,000,000

3,000,000

2,000,000 |

Estimated Groundwater Withdrawals
in Arizona, 1915-2005

L|II||

Rl

O q,“q”"";a”’“ i §q"‘°.3 4& q@a" d‘"@“’ q“’ﬁﬂ?”@“w&”

® Total Groundwater

Year
Irrigation Groundwater




S-Year Data Collection by County

*Water withdrawals are collected and estimated by county every five
years as part of a National Water-Use Information Program
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Total Withdrawals differentiated by purpose: Irrigation, Municipal, and
Industrial (Mining and Thermoelectric-Power ) uses in Arizona, 1950-2005
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Withdrawals differentiated by source: Groundwater
and Surface Water in Arizona, 1950-2005
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Estimated Use of Water in the United States
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Data Collection by Basin

* Annual water withdEs
estimated for ADWHE
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Estimated Groundwater Withdrawals Outside of AMAs
in Arizona by Category, 1991-2009
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Total Irrigation Withdrawals for Areas
Outside of AMAs, 1991-2009
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=Irrigation ground-water withdrawals are estimated
using

= County and basin crop ac
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Acres of Cropland Field Verified by the USGS,
2004-2011, by ADWR Groundwater Basin
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Consumptive use of water by crop is calculated from
the modified Blaney-Criddle method

s|nput to the method are:
= Latitude
= Average monthly temperature
= Monthly precipitation
= Crop type

= Crop planting and harvesting dates

*Qutput from the method are:

= Consumptive water requirement by crop type for each
month and total for the growing season




- Flood Irrigation o Center Pivot
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Estimate of Water Withdrawal in a
Basin for a Particular Crop

W=(AxC)/E

= A-planted acreage, for the specific crop, in acres

= (-consumptive water requirement for that crop based on

the modified Blaney-Criddle method, in feet
= F-irrigation system efficiency, in decimal fraction

= W-irrigation withdrawal, in acre-feet




All Field Verified Data Stored in ArcMap

2010 Aerial Photographs of the Fields are digitized with crop attributes and
Willcox Basin polygons are used to calculate crop acreage
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Field Verified Data Estimated Withdrawal
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GW_sw Visit1 Visit 2 Visit 3 ! System Acres Efficlency Use Water Use !
) - - ALFALFA ND ALFALFA ::Tﬁeg_ﬂy' 2! 0.0 5.7
DESERT POTATOES HILLANDER "C" 1D, AZ T S ALFALEA ALFALEA T RIVET 118.42 =5 833,73
& Desoto Ranch.CA [ FALLOW T 50.63 0.60[ 0.00] £.C0)
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5 Ft. Yuma Tnoe CA 5 sw FALLOW: EALLOWY FALLOW 97.45 c.60] 0.00 0.0
% Huerta Packing Ft, Yuma Tribe, CA GW ND ABANION 25,71 0.50] .00 0.90
27 Ncrth Cocopah Trive, AZ G FALLOW CETTUCE/WHERT _ [LETTUCE ‘FLOODED 46,91 0.70] .43 295.52
8 Doug MellonFarms CotopshTribe, Az few e JOETTUCEAWMEAT  BETTUE  moooed o [ Tassl  esd T ami s
25 Cotepah Golf Resor: Coepoah Triva, A2 - Uk GW GCLF ALEALFA GCLF UCCURSE SPRINKLER 1675 o.stﬂ &, 70, 76.59
#0 Cotgpah Golf Resori Cocapah Tribe, AZ W GOLF ALFALFA GCLF CCURSE SPRINKLER 1€.24 .50} 5.70 75.#
21 Cocooah Golf Resort Cotopan Tribe, A7 [ GOLF ALFAFA GOLF COURSE SPRIKLER 2463 0.80] 5.70] 175.86]
22 Coacepah Golf fesort Cocopah Tnbe, AZ [ GOLF ALFALFA GCLF COURSE SPRINILER 10.01 080 57| 7131
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36 Cotnpah Golf Resort Coropah Trive, AZ _ lew _leow I T - _|sctFcounse lspringier [ mm|  dm 5,70 83.36
37 Coccpah Golf Resort Catcpah Tribe, AZ oW GOLF ALFAZEA GOLF COURSE ’SFHINMER 2.27) .80 5.70) 16.20
3% Gary Pasquinell BLM, AF G LETTUCE ONION JFLOODED 11.85 0,70 2.64) 3£,60]
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Willcox Basin




Agricultural Fields in the Willcox Basin

1960 2010
£\ é 57,600 acres
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Conversion of Irrigation to Center Pivot
System in the Willcox Basin




Estimated Irrigation Groundwater Withdrawals
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Willcox Basin, 2010
Total Acreage = 57,600




Irrigation Withdrawals and Acreages
in Willcox Basin, 2007-2010

2007 2008 2009 2010
Year

Irrigation Withdrawals ® Irrigated Acres




Change in Well Water Levels Over Time
Source: ADWR
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Water-Level Changes in the Willcox Basin
Source: ADWR

Water-level change, in
feet, 1990-2005
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Comparison of Estimated Irrigation Withdrawals to
Metered Groundwater and Surface-Water Withdrawals
for 3 Areas in Arizona, 2009




Safford Area 2009

26,000 Irrigated Acres
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Safford Area in 2009
Total Acreage = 26,000




Safford Basin 2009 Field Verification




Duncan Valley Basin 2009




Duncan Valley Basin in 2009
Total Acreage = 3,400

Sorghum Wheat

Oats 11.0% 0.3%
11.1%

Alfalfa/Pasture
33.6%

Corn
21.0%




Duncan Valley Basin Field
Verification 2009




Selected Alfalfa Fields in the Douglas INA

Acres Per Center Pivol




Results
Estimated Water Withdrawals vs. Metered Water Withdrawals in 2009

Irrigated Acres Estimated Withdrawals Metered Withdrawals Percentage Differénce
(USGS) (acre-f1) (USGS) (acre-ft) (USGS vs Metered Data)

Location
Duncan

: 3,400 _ +2.06°

Valley Basin 14,776 14,472 2.06%
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Estimated Ground-Water Withdrawals for 3 Alfalfa Center Pivots in Douglas INA, 2009

Irrigated Acres Estimated Withdrawals Metered GW Percentage Difference

ASH (USGS) (acre-Tt) (USGS) Withdrawals (acre-ff)  (USGS vs Metered Data)

I){Hlﬂlﬂﬁi | !ﬁ 13 +0.12%




Conclusions

* The modified Blaney-Criddle method, in conjunction
with irrigation system efficiencies and field
verification, can be used to estimate irrigation
withdrawals

" The comparisons with metered data conducted in
2009 produced notable results




Benefits

= Documenting trends in water use are helptul to evaluate
current and potential future water needs.

The USGS and ADWR data sets provide county and
basin water-use information to local, state, and federal
agencies as well as universities for assessing the
effectiveness of water-management policies, regulations,
and conservation activities

Contributions to the Atlas Reports published by the
ADWR and the Water Resources Development
Commission Report




The Arizona Water-Use Program has been Nationally Recognized
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