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Summary of Water Level Changes

Depth to water (DTW) measurements were taken at 91 wells in the Big Chino sub-basin by personnel of
the Arizona Department of Water Resources (ADWR) in February through May of 1999 and Marct
through May of 2004. DTW below land surface ranged from less than one foot to more than 700 feet
below land surface for both years. Comparison of the two measurement periods show DTW increased
(water level decline) in 75 of the wells, remained unchanged (< 0.5 feet) in 6 wells, and decreased (wate
level rise) in 11 wells. The water level changes ranged from a decline of approximately 30 feet in the
southeastern portion of the sub-basin in the Mint Wash area to a rise of approximately 13 feet at a well
along the mountain front in the Upper Big Chino Washarea. The average water level change for all wells
was a decline of about 5 feet. DTW and water level change data for all measured wells and hydrographs
for twelve selected index wells in the Big Chinosub-basin are shown on sheet 2.

For the 11 wells that showed a water level rise and 6 wells that remained unchanged, several were
located in higher elevation mountainous regions, streambeds in upper parts of the watershed, or alon¢
mountain fronts. These areas include the Coconino Plateauarea north of Interstate 40, the Turkey Creek
area, near the Big Black Mesa mountain front in the Upper and Middle Big Chinoareas, and within Hitt
Wash in the Williamson Valley area. These wells are located in aquifer recharge areas (Blasch et al
2005). and are typically not located in the central portion of the principal aquifer within the dluvial portion
of the sub-basin (Schwab, 1995). The Coconino Plateau area northeast of Big Black Mesa within the
sub-basin has limited water level data available, but the few wells shown havelittle to no change in water
levels (dashed contours are approximate in this area). The aquifer in this area differs from the principal
aquifer within the alluvial portion of the sub-basin in that most wells are completed within the regional
Paleozoic aquifer of the Coconino Plateau area as described by Schwab (1995), Bills et al (2005), and
Blasch et al (2005).

Of the 75 wells that showed a water level decline, 19 wells had water level declines of more than 10 feet
and over half of these 19 wells are located in the Upper Big Chino area. Water levels declined
significantly between 1999 and 2004 in this area as shown on the water level change map (see
Hydrographs A and B, Sheet 2). Approximately half of the wells in the central portion of the Upper Bic
Chino area have water level changes greater than 10 feet and the remaining wells have water leve
changes between 1 and 10 feet between 1999 and 2004. Many of these wells show an oveall declining
trend as seen in hydrographs A and B and most of these wells are reported as being drilled into the upper
alluvial aquifer and/or lower volcanic units (basalt). Well pumpage from 1999 until 2004 was reported at

Additional water levels taken after 2004 within wells in the Upper Big Chino area show fluctuations
between water levels similar to 1999 and 2004 (see hydrographs A and B) which indicates recent highly
variable changes in water levels. Fluctuations in watr levels may be due to climatic changes (drought)
or seasonal variations in the groundwater pumping of agricultural wells in the region. As noted previousl
by Schwab (1995), this area consists of a narrow strip of farmland inwhich water levels are influenced by
irrigation practices and this area has continued to be irrigated (Tadayon, 2005). Wells along the edge of
the principal aquifer within the alluvial portion of the sub-basin in the Upper Big Chino area show little to
no decline as shown in hydrographs C, D, and E; and some of these wells are reported as being drilled
into lower Paleozoic regional hydrologic units (hydrograph D).

In addition to the Upper Big Chino area, significant declines in water levels occurred in the Mint Wash
area and southeastern portion of the principal aquifer within the alluvial portion of the sub-basin in the
Williamson Valley area. Most of the remaining 19 wells with a water level decline greater than 10 feet are
located in these areas. Hydrographs J, K, and L all showv declining trends in water levels between 1999
and 2004, with declining trends extending to more recent years. Hydrograph K shows only a 1 foot
decline in water levels between 1999 and 2004 but the overall trend of the hydrograph shows a decline o
10 feet or more and is similar to the other wells in that region Therefore, all 5 wells located in this area
have trending water levels with a 10 feet decline or nore since 1999. Several of thewells in these areas
are drilled into alluvium as well as Tertiary volcanic units (basalt) and granite at greater depths.

The majority of the 56 wells that had water level declines between 1 and 10 feet between 1999 and 200«
were located in the Lower and Middle Big Chinoareas and the central portion of the Williamson Valley
area. The remaining wells with water level decline between 1 and 10 feet arelocated in the edges of the
Upper Big Chino area and isolated alluvial deposits in higher elevations outside the principal aquifer
within the alluvial portion o the sub-basin (Walnut Creek and Turkey Creek areas). In the Middle Big
Chino area, water levels show slightly lower declines in the eastern portion (hydrograph F) within the
Playa deposits while slightly higher declines occur in the central and western portion of the principal
aquifer within the alluvial portion of the sub-basin (hydrograph G) where water levels are generally lower
(see Water Level Contour Maps). In the Lower Big Chino area, most of the wells show declining water
levels from 1999 to 2004 and continued water level declines through 2008 hydrographs H and I). A high
concentration of wells in the central portion of the Willamson Valley area also show water level declines
between 1 and 10 feet indicating a gradual decline in water levels h this region as well. Most of the wells

ARIZONA

\ DEPARTMENT
OF WATER

RESOURCES

HYDROLOGY DIVISION

© WATER LEVEL CHANGES IN BIG CHINO SUB-BASIN, ARIZONA 1999-2004

By
Stephen Flora and Teri Davis
April 2009

Z approximately 46,000 acre-feet (average 9,200 acre-feet/year) within the Big Chino sub-basin (Yavapai located in the Lower and Middle Big Chino areas and the Wiliamson Valley area are drilled into the
= County WAC, 2004). principal aquifer within the alluvial portion of the sub-basin.
on
y Z
A The hydrographs for selected wells in the BigChino sub-basin show limited historical water level Ig i
information prior to 1999 but indicate overall declines in the principal aquifer within the alluvial portion of g
the sub-basin since 1999. Several of the hydrographs in the Upper Big Chino areaindicate a significant -
decline between 1999 and 2004 followed by a fluctuation in water levels through 2008 while hydrograhs
in the Lower Big Chino area and Williamson Valley area show a slow but continuous decline in water
T24N levels during the time period from 1999 to 2004 and through 2008. Drought impacts from 1999 through
present day are believed to be reflected in the majority of hydrographs within the Big Chinosub-basin.
This can be shown on Hydrographs H and J where groundwater levels reflect the changes in steam
discharge for nearby USGS stream gages along the Verde River(Paulden) and Williamson Valley Wash
respectively. Just as large precipitation events, such as the early 2005 floods (water level rise) are
reflected in these recent hydrographs, so are the compounded effects of long-term drought on water-level
trends (water level decline). The Hydrographs for wells in the Big Chino sub-basin indicate two types of
water level change. Hydrographs that have steep water level declines and rises indicate area:
dominated by variable recharge while hydrographs with more consistent water level trends indicate area:
T23N where withdrawals overwhelm the effect of variable recharge.
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Coconino and Yavapai Counties, Arizona; U.S. Geological Survey Water Resources Investigations Report 2005 -
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B-20-04 09DDC 350740112410701 2/22/1999 254.8 4640.2 4/26/2004 256.97 4638.03 -2.17
B-20-04 19BBC 350637112435901 2/23/1999 68.3 4522 4/27/2004 82.83 4507.17 -14.53
B-20-04 19CBA 350616112435601 2/23/1999 73.1 4524  4/27/2004 86.23 4510.77 -13.13
B-20-04 29BDC 350533112424201 2/23/1999 51.3 4520.7 4/7/2004 55.68 4516.32 -4.38
B-20-04 30ADD 350527112430301 2/23/1999 41.01 4528.99 4/7/2004 4524 4524.76 -4.23
E Cadasta GWSiSte D RegstyiD  Leliude  Longiude  amah  WalerUse . (fesh  (m)  DrilDste WiDae . fee (setams) B-20-04 32ACA 350443112421701  2/23/1999 46 4513 4/27/2004  62.45 4496.55 -16.45 caast M) WeterUse (oot m) - DrilDste Wi Dste  (oeh fostams
B-20-04 34ADC 350436112395901 55-614851 35°4'35.8" 112° 39' 59.0" 4694 Stock 300 6 Unknown 8/19/2008 189.2 4504.8 B_20_04 3ZBBA 3505001 1 2424601 2/23/1 999 536 4534 4/27/2004 6894 451 906 _1 534 B-1 S?O;ZJaDDD 112° 31' 4.0" 5190 Institution 6.62 11/29/1978  2/27/2008 1945 4995.5
B-20-04 33CBD1 350426112414601 2/23/1999 37.4 4511.6  4/27/2004 48.5 4500.5 -11.1
160 B-20-04 34ADC 350436112395901 2/23/1999 205.1 4489 4/27/2004 192.08 4501.92 13.02
| Water Level B-20-05 09ADD 350805112471801  2/23/1999 111.1 4784  4/28/2004 115.6  4779.4 -4.5 1357 1009
Change B-20-05 11ACA 350814112452701  2/23/1999 13575 4542 4/28/2004 1364  4541.6 -0.65 | " evange.
] +13.02 B-20-05 13DAA 350709112441101 2/23/1999 77.6 4528.4  4/27/2004 77.11 4528.89 0.49 ’\ 30.26
170 A B-20-05 15CCC 350647112471101  2/23/1999 185.5 4809 4/28/2004 189.6  4804.4 -4.1 145 | %
B-20-05 24AAA 350645112441201 2/23/1999 75.1 4526 4/27/2004 83.99 4517.01 -8.89 ]
B-20-05 34CDD 350410112464401 2/23/1999 147.7 4782.3 4/29/2004 152.3 a777.7 -4.6
1 B-20-05 35DAD 350423112451101 2/23/1999 193.8 4636.2 4/29/2004 193.6 4636.4 0.2
= ] B-20-06 05DAD2  350847112544501  2/25/1999 277.4 4853 4/29/2004 2725  4857.5 4.9 155
§ 2008 B-20-06 22DDC 350554112524801 2/25/1999 363.7 5256.3 4/29/2004 3554 5264.6 8.3 =3 ]
E B-20-06 29BAC 350542112552101 2/25/1999 422.3 4992.7 4/29/2004 434.9 4980.1 -12.6 £ 2004
© ] | . B-21-05 22CBB 351130112482401 2/23/1999 212.05 4585 4/27/2004 211.7 4585.3 0.35 § 1
;o 190 - " B-21-05 35ACD 350932112470301  2/23/1999 76.13 4636.87 4/27/2004 76.9  4636.1 -0.77 S 165 |
E \ B-21-06 14CCD 351145112540001 2/24/1999 91 4844  4/27/2004 98.6 4836.4 -7.6 k) |
o 7 1500 B-22-02 16ABA 351746112300801 2/23/1999 21.4 5174 4/5/2004 23.87 5171.13 -2.47 %
a 200 | \ B-22-06 32CDD 351417112565901 2/24/1999 166.3 4861.7 4/27/2004 168.6 4859.4 -2.3 8 : A
] \ B-22-07W25ADD 351552112572901 2/24/1999 208.2 4867.8 4/7/2004 202.93 4873.07 5.27 175 -
~__ J B-23-07 32ACD 352008113015601 2/24/1999 701.9 4940 4/7/2004 691.55 4950.45 10.35 ]
] T B-24-04 34CBC 352517112421701 2/23/1999 10.9 6058 4/8/2004 11.31 6057.69 -0.41
210 - ]
] 185 |
Notes: The map (sheet 1) and data table include all wells in the Big Chino Sub-Basin (listed in ADWR GWSI Database) measured in
] 1999 and 2004 excluding those listed with remarks (i.e. pumping). Data in the table is arranged in order of cadastral location.
220 +—— — — — — — — Hydrographs for the twelve selected statewide index wells within the Big Chino Sub-Basin are generated from depth to water (DTW) ]
1111975 1/1/1980 1/1/1985 1/1/1990 17211995 1/2/2000 1/2/2005 1/2/2010 data provided in the ADWR Ground Water Site Inventory (GWSI) Database and can be found on the ADWR website 1?2/1975 - 1‘/1/198(‘) - %/1/1985‘ - 1‘/1/1996 - %/2/1995 - 1‘/2/200(‘) - %/2/2005‘ - %/2/2010
Date Measured (http://arcims.azwater.gov/gwsi/wate mresourcedata.aspx). Water level change from 1999 to 2004 is also shown on each hydrograph.
Hydrographs H and J also display stream discharge data from the Verde River near Paulden and Williamson Valley Wash stream Date Measured

gages respectively and can be found at http://az.water.usgs.qov/.

For data go to:
arcims.azwater.gov/gwsi/waterresourcedata.aspx

For more information or copies contact:
ADWR Information Services
3550 North Central Avenue

Phoenix, AZ 85012

(602) 771-8627
www.azwater.gov
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