MEASURING HEAD IN THE FIELD
Piezometer
Pressure Meter
Standpipe Piezometers in an Unconfined Aquifer
short screened intervals reflect vertical head distribution

To get the flow velocity in the field the section must be
oriented in the direction of flow

MEASURING HEAD IN THE FIELD

Standpipe Piezometers in a Confined aquifer
Slotted over entire length

\\\ \\\\\\\\\\\Q“\\\\\\\\\\\\%M\m hisis a

550' \\m\\\ confined

the top
1000* o 1000*

of the
aquifer.
To get the flow velocity in the field the section must be oriented in
the direction of flow

Ié."-."-"
Ir?'




MEASURING HEAD IN THE FIELD

Standpipe Piezometers in a Confined aquifer
short screened intervals
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To get the field flow velocity the section must be oriented in the direction of flow

*a if you have many piezometers installed over an area, you can
map the groundwater potential

in a material of isotropic K, flow lines are perpendicular
to equipotential lines and a flow net can be draw
(more about this later)

you need at least three points to determine the gradient
Calculate a gradient for the following
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MEASURING HEAD IN THE FIELD

Standpipe Piezometers in Multiple Aquifers
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Beware evaluation of heads in multiple aquifer systems

RECALL THE CLASSIC SYSTEM
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Consider a Ground Water System in a familiar location
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Denver Basin

Precipitation (in/yr)

Stream gages
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Distribution of Transmissivity (ft2/day)
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Distribution of Unconfined / Confined
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$-iven what you now know about the Denver Basin, what do you expect
the flow patterns and head distribution would be?
Sketch on the maps above or draw maps/sections on scratch paper

Consider a Ground Water System in Southern California
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Ground Water System Bunker Hill Basin
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Ground Water System Bunker Hill Basin
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Bunker Hill Basin
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Well Hydrographs = , ] oy S
Bunker Hill Basin ] ]

Simulated hydraulic head—For each
layer of the ground-water flow model

L Upperlayer

Lower layer

[~~~ Measured ground-water level

Land surface 1
, valnration
| period

L1945-95—

1940 —
1999-2030
Calibration wells — Estimated quality of match
measured ground-water levels and simulated h
heads indicated for each well used in calibratic
ground-water flow model
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Water levels were high in early years and good for recreation
Increased pumping led to problems with land subsidence
Urbanization resulted in less pumping & flooded foundations
Thus pumping was increased to lower water levels
An additional 15,000AFY is needed to keep levels in check
Projection is arowth will require an additional 50,000AFY

~ location of
maximum
subsidence in
USA identified
by Dr. Joseph
Poland. Signs
on pole show
~ altitude of
land surface
in 1925, 1955,
and 1977.

Development of a new irrigation well in

San Joaquin west-central Florida triggered hundreds of
Valley sinkholes over a 20-acre area

southwest of | (933ftx933ft). The sinkholes ranged in size

Mendota, from less than 1 foot to more than 150 feet

Sign warning maotonsts of subsidence hazard
in Pirma County, Arizona, JSA, 1981,
Credit: SR, Anderson, USGS

California.




Let’s work on some
conceptualizations of
systems to which we

can apply Darcy’s Law
to estimate flow

)
Estimate the flux

through Colton Narrows
in the 1940s

Average K ~5x10° ft/sec

Sediment thickness
~1400 ft
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Oblique view

Straight Canyon
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What is the rate of
leakage from the
pond?

14ft

10ft

20ft

v

Regional water table

-10 =

-15 =

-20 =

-25 =

What are the total,
elevation, and
pressure heads in
that tube?
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" Oblique view Hydrostatic before v

tunneling 1500ft
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Cross section view

40ft K=50ft/d
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40ft K=50ft/d

WATER
LEVELS ARE
NOT ALWAYS
WHAT THEY

SEEM
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WATER LEVELS ARE NOT ALWAYS WHAT THEY SEEM

Air entrapment during recharge
Unconfined Aquifer Phenomena
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WATER LEVELS ARE NOT ALWAYS WHAT THEY SEEM
Barometric Pressure Changes
Confined Aquifer Phenomena
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WATER LEVELS ARE NOT ALWAYS WHAT THEY SEEM
Barometric Pressure Changes
Correct for this effect in well data

Barometric Efficiency - head change/pressure change

5 1dh
dP,

Typically on the order of 0.2-0.75

WATER LEVELS ARE NOT ALWAYS WHAT THEY SEEM

Wind

October 1944 Hurricane
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WATER LEVELS ARE NOT ALWAYS WHAT THEY SEEM

External Loading (Trains Blasts Earthquakes Tides)

March 1938 Long Island NY

+0.03| train arrives

\

+0.01 train departs
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time (min)

WATER LEVELS ARE NOT ALWAYS WHAT THEY SEEM

Fresh - Salt Water Interface

Ghyben-Herzberg - Unconfined-hydrostatic

salt water

Ps
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Fresh - Salt Water Interface

Ghyben-Herzberg - Unconfined-hydrostatic
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