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How Does Pumping Groundwater Affect
the Verde River?



Natural Conditions: RECHARGE = DISCHARGE

Pumping €Aquifer Sto@ + Capture

RECHARGE

Baseflow and
Ca ptu re: Evapotranspiration (ET)

Increased RECHARGE + Decreased DISCHARGE
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Effects of Pumping May Continue for a Long, Long Time...

Even After Pumping Stops

Stream Capture (AFY)

Simulated Baseflow Capture Due to Pumping in

a Distant Well in a Single Year (2005)
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GROUNDWATER MODELS



@Lacher Hydrological Consulting

MODEL: A Description or Analogy Used to Help Visualize
Something that Cannot be Directly Observed.

-- Merriam-Webster Dictionary definition no. 11

& o " e
= Wi & 4 o Pop
s Siver Lake RS o
B < P““‘ Montecito St
# BTJ:_‘.’(UB 4, o Echo Park 4 Elysian Park = Heights Temge" }
3 o] ] o
IS ! s z
N2 ) & 2 110 bR E) 3 < ot
fei X =lIR Ravw
‘1’)5__,? 7 .f 2 Los Angelas. 2 N Broadway g &
Wre Center ke 101 'Histonc % ) e
reatown B, % S ‘2‘& / State Park g é@- @
Yoy, : s Lincoln Park u?
B , iy z * s £
rey. = g E .
15 : M"'E}’E' =l
Wilshire Bivd %‘5\( Westiake Chinatawn e M A 5
Tt St Mok . g i
e el 3?'1 Elk g ® Montersy
§ 3 g, ] - ﬁ St Lo, @ Golf Cou
2 L i
i € Civic Center T
2 f i Yo e e > s 4
T Pershing E e & & Ty
W Pice Blvd r;» Square 4 @‘%& St % = g;r ‘g E 7z
- | g
Venioe Blve W%b Skid Row E Pﬁ’ z T
Ll & sounpak % Downtown 2 Eunst o Hollenbeck 4
gl -1 (e £ st Park Eastlos =—
i E £ 9 " o E6th g pestl 7o) |
w % o % - | g, E 15t 5t D)
2 = Fashion o g Thst o - Lo
itk Dret & g v :
3 ) ’ B -
g Sty {-‘w % & ﬁ ‘DL He?g]‘:u G Calvary Catholic *
z =, b & 4 Cemetery
i 24 %&, g East L
O S b g 5 o g, wniier g E25t Los
McCarthy. o w ; A, B 3 & By, g
Quad g &, #g. o a g.,, = :
f > & E Otympic Bhed L 5 ]
* £, % i E Washingg,, . &" .
Exposition Park ﬂ% & o
Rose Garden s &, B I College
| 5 $ &y, Park
o 2 o
il 2 E3TthSt - Bandni Bvd gy
a5y % o #




INPUT

GROUNDWATER MODEL: A Computer Program that
Uses Flow Equations to Make Sense of

a Complex Natural System.

Numerical Model

Evaporation

Pumping,

Stream Diversions,

Evaporative
Demand
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Flow Equations

OUTPUT

Groundwater
Conditions,
Baseflow,
Evaporative
Consumption




Why Use a Groundwater Model?

e To test the outcome of actions that can’t
easily be tested in real life:
— future changes in pumping
— new wells
— changing climate
— new recharge projects
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= USGS

science for a changing world
Prepared in cooperation with the Arizona Department of Water Resources and Yavapai County

Regional Groundwater-Flow Model of the Redwall-Muav,
Coconino, and Alluvial Basin Aquifer Systems of Northern
and Central Arizona

Scientific Investigations Report 2010-5180, v. 1.1

1.5, Department of the Interior
1.5, Geological Survey
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What We Know About Our System
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Source: SIR 2013-5029
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MODELING THE CLARKDALE AREA
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Future Simulation (2006 to 2076)

e No Change in Pumping from 2006-2076*

* Clarkdale pumping updated 2006-2012, then constant to 2076.

e Repeat Historic (1910-1970) Recharge 2016 to
2076
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Simulated Recharge Factor

(Relative to 1940)

repeat 1910-1970 pattern

e 1910-2006 AVG

|. 9% Difference

====1910-2076 AVG
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Simulated Heads and Flow Paths — 1910 (Predevelopment)

contour interval = 50 ft.
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Simulated Heads and Flow Paths — 2006

contour interval = 50 ft.

ft amsl
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Simulated Heads and Flow Paths — 2030

contour interval = 50 ft.
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Simulated Heads and Flow Paths — 2076

contour interval = 50 ft.

ft amsl
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Simulated Head Change 1910 to 1970

contour interval = 10 ft.
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Simulated Head Change 1910 to 2006

contour interval = 10 ft.

Jerome Wastewater
Treatment Facility
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Simulated Head Change 1910 to 2030

contour interval = 10 ft.
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Simulated Head Change 1910 to 2076

contour interval = 10 ft.
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Simulated Change in Baseflow - 1910 to 2006

contour interval = 1 cubic-foot per second (cfs)
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Simulated Change in Baseflow - 1910 to 2030

contour interval = 1 cubic-foot per second (cfs)
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Simulated Change in Baseflow - 1910 to 2076

contour interval = 1 cubic-foot per second (cfs)

U5, Survey Feet

25000

o0
c
=
S
(%)
c
(@]
O
©
2
a0
i)
(@]
—
°
>
I
—
]
<
O
I
|
:.




Simulated Baseflow
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Recharge Factor

Simulated Recharge Factor (Relative to 1940) and Simulated % Change
in Baseflow (Relative to 1910)
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Take-Aways

e Baseflows in the middle Verde have declined
by about 8% over the past century and are
likely to decline at least 10% more by 2076.

* Baseflows are sensitive to recharge and
pumping, but pumping impacts will become
more significant in the future (even without
increased pumping).

e Haskell Springs/SW Clarkdale area is
hydrologically sensitive.
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Thank youl!
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