


Why Study Groundwater?

Agricultural, industrial, and domestic demands for freshwater
Is at an all time high.

Demands for groundwater have depleted supplies in many
areas and led to ground subsidence and saltwater intrusion.
In other areas pollution from landfills, toxic waste, and
agriculture has made portions of the groundwater supply
unsafe.

As global population and industrialization expand, so will the
demand for clean, safe groundwater. To assure the needs of
future generations are meet, people must become aware of the
value and vulnerability of our groundwater resources.



Groundwater & the Hydrologic Cycle

Groundwater is one of the several reservoirs of the
hydrologic cycle.

Groundwater comprises ~8.4 million km? of the
world’s supply of freshwater.

Water enters the groundwater reservoir via several
pathways: ground infiltration of precipitation as well
as infiltration from streams, lakes, swamps, artificial
recharge ponds and water treatment systems.

Movement of groundwater through the tiny pores of
soil, sediment, and rock filters out many impurities
such as disease-causing microorganisms and
pollutants.
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Some definitions

Porosity — proportion of void space within or
between mineral grains

Permeability — measure of how readily a fluid
passes through the material (hydraulic conductivity)
Aquitard — arock that may store water but in which
water flow is slowed

Aquiclude —arock that is impermeable, an extreme
aquitard. This term is not commonly used today
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Aquifers: pg 407 text

A saturated body of rock or soil that transmits
economically significant quantities of groundwater.

The most IMPORTANT property of an aquifer is it’s
HYDRAULIC CONDUCTIVITY, for it is the rate at which
water can move to the screen of a pumping well to

replace the water pumped out that determines the yield
of a well.

Hydraulic conductivity: the ease at which water or fluid
will move through pore spaces or fractures

Either confined or unconfined aquifers



Aquifers (pg 407 text)

Unconfined aquifers are formations that are exposed to atmospheric
pressure changes. They may be recharged by infiltration over the
whole area underlain by the aquifer. These often occur in surficial
deposits of sand and gravel.

Confined aquifers are bounded above and below by low permeability
rocks. These act as water conduits. The difference in water pressure
between the top and bottom of the aquifer is known as the hydraulic
head
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Aquifers

Need to know flow paths and recharge zones in order to
calculate how much water can be safely extracted. For
example high extraction rates close to the recharge area are
more likely to be a problem than if they occur further down
the flow path.
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Recharge

Recharge is the addition of water by infiltration of
precipitation, snow melt, stream water, or water from
artificial recharge ponds or water treatment systems.

The water table rises or falls based on the ratio of

recharge to
discharge.




Springs
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Springs are formed when
groundwater flows laterally to
intersect the land surface and is
discharged

Springs form where solution cavities,
fractures, or perched water tables
intersect the ground surface.
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Erosion and deposition

Rainwater seeping through Earth materials to
join the groundwater system causes chemical
weathering of the minerals it contacts.

In areas underlain by soluble rocks such as
limestone, groundwater is an important agent of
erosion, via chemical weathering, and
responsible for formation of many landscape
features.

Groundwater erosion in areas underlain by
limestone produces a characteristic landscape
known as karst topography.






Sinkholes

Sinkholes are depressions of various size and shape on
the ground surface of regions underlain by soluble rock.

Sinkholes can form by collapse of cave roofs and pose
a serious hazard in populated areas. Sinkholes can also
form from

the surface
downward as
openings in soluble
rock are
progressively
enlarged by seeping
water.

May 8/9 1981 Winter Park, Florida. 100m wide -
35m deep. Wicander and Monroe (2002)
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Karst Topography

Karst topography varies from the dramatic high-relief landscapes of China to the
subdued and pock marked landscapes of Kentucky and Tennessee

In addition to sinkholes, karst landforms include solution valleys comprised of
merged sinkholes, disappearing streams which flow into sinkholes, and terra rosa, a
residual, red, clayey soil formed by solution of limestone.
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Caves and Cave deposits

As water seeps into caves, CO, in the water escapes and a small
amount of calcite is precipitated. Almost all cave deposits form
in this way and are collectively termed dripstone. Stalactites are
icicle-shaped masses suspended from cave ceilings. Stalagmites
are spires projecting upward from cave floors. Columns form
where stalactites and stalagmites meet.
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Lechuguilla Cave

5t longest cave in the world (196 km)

located In the Carlsbad Caverns, New
Mexico

Check out Planet Earth (BBC)...
access only to research and exploration
mined in 1914 for Bat Guano (P+N)
gypsum, sulfur deposits
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Cave Bacon in Bermuda
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" Fort Scaur Cave, Bermuda / Cave bacon-beautiful



Bitumen Pitch Cave, Bermuda / Cave entrance
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Andrew's Cave, Bermuda / Cave entrance






Blue Hole Hill Cave, Bermuda / Mass of soda straws



