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Regional Water Issues

*Population growth

*Water demand, supply, and
sustainability

*Ground-water development
*Riparian ecosystems

* Recreation and cultural uses

(2050 planning horizon, doubling of population and
water use, un-meet water demand of about 15,000
acre-feet)
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Program Goals and Objectlves

»

* Create a regional
database

 Define a regional
hydrogeologic framework

 Develop a conceptual
ground-water model

A\ 4

 Develop a regional
numerical model

< USGS

\4

Improve the
understanding
of the regional
ground-water

system
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Where does the water go?

»Evapotranspiration
»Runoff

»Ground-water recharge
»Perched water-bearing zones
»C aquifer
»Redwall-Muav aquifer
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C aquifer
occurrence and

movement
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Redwall-Muav aquifer
occurrence and movement
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Improved geologic and structural information leads to
a better understanding of the hydrogeologic framework
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Flow system conceptual model:
Coconino Plateau
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Conceptual Model,

How much water is there?
water budget components

4. Pre-1975

Watershed budget— P—ET, R =R4+/-AS
Ground-water budget— R + GWy— GW,—ETy,=AS

Precipitation (P}, Evapotranspiration (watershed) ( ETyy, ).

'-'I.hln i M
'L;"'“" 'l""-'-""'-"",:.."- 8.7 X108 acro-foot 8.2 x106 acro-foot
L Mo e g
VP L,
RN R

00,000 acre-feat

Natural rl:hlﬂ'l.
c Evapotranspiration (qround water) | ETy, ).

6,000 acre-feet

ZUSGS



Figure 8. Total ground-water withdrawals from the
C aquifer and the Redwall-Muav aquifer on the
Coconino Plateau, Arizona, 1975-2003
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B. Transient, 2002 water year

Watershed budget— P—ET,— B,= R+/-AS

NOTE: Precipitation during the 2002 water Ground-water budget— A + IR + GW, - GW,— GWy—ETyy=AS
year was &l parcant ormore balow

average for most aites.
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Well Hydrographs

Winslow T Observation Well (A-18-15) 28AAD

N
(o
J;

N
(o))
a

N
o))
J

N
(o)}
o

Water Level (feet below land surface)
3

1972 1976 1980 1984 1988 1992 1996 2000 2004 2008
Time (year)

NPS-Wupatki, Citadel Well (A-25-09) 06CCD

[
gl
o
w

=
15
©
~

[y
&)}
©
a1

Water Level (feet below land surface)
[ [ =
(o3} (63} (o3}
[ oo [ee]
[ee) ~ (&)

&
%
Water Level (feet below land surface)

1590'....|....|....|....|....|....|....|.... nn
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Time (year) Time (year)




Significant results, hydrogeology of the
Coconino Plateau i

 Two regional flow systems dominated
by fracture flow

 C Aquifer

» Redwall-Muav Aquifer S

* Major fault systems act as both barriers ——
and condulits to flow ey

* Both regional flow systems in transient
state owing to drought, increasing
withdrawals; Water level declined 10’s to
over 200 ft

 Water chemistry verifies conceptual _
model and provides a range of water age >

2 US
from modern to about 20,000 years GS



Products, Coconino Plateau ground-water study

Completed:

Database
Hydrogeologic Framework
Geologic mapping
Water budget
Interactive web site
Reports
u OFR 02'265 (Data Report Coconino Plateau)
FS 113'02 (Fact Sheet Coconino Plateau) I n prOg I"eSS:

FS 096-02 (Fact Sheet Upper and Middle Verde)

WR | R 02-4026 (C aquifer, LCR Basin) . .
SIR 2004-5146 (Grand Canyon Springs) SIR 2005-5222 (In preSS)

Numerous abstracts * Geologic mapping
* Interpretive Model
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Surface Geology and
Geologic Structure
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New geology
and structure

-Grand Canyon, 1:100,000 {‘

selmIplIEiEn) el e e Reynolds, 1988, 1:1,000,000

*Valle 2 degree sheet,
completed, digitized.

sCameron 2 degree sheet, Done, in press

in progress. % ,.,,U§m§§
sFlagstaff 2 degree sheet, Digitizing in progress

complete.
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Model Grid
Grid Size: 1 mile x 1 mile
Rotation: N45W

Coconino Plateau
Study Area Boundary
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Comments,

Donald Bills
djbills@usgs.gov

(928) 556-7142
http://az.water.usgs.gov/projects/C1D01.html
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