HYDROLOGY—Study Material for the Water Well Driller Licensing Exam
Ground water—Water occurring beneath the surface of the ground, regardless of location or
form (Law 10). It is held within the interconnected openings of saturated rock, soil, or deeper
unconsolidated formations, much the same way water is held in a sponge. Although ground
water is often thought of as an underground river or lake, or described as a vein, it does not occur
this way except in caves (which are rare) or lava flows (not found in Indiana).
Water table—The top of the saturated zone, where all the interconnected openings between rock
and soil particles are filled with water. Above the water table is the unsaturated zone (or vadose
zone), which contains both water and air.
Aquifer—Any underground geologic formation, consolidated or unconsolidated (see definitions
below), that has the ability to receive, store, and transmit water in amounts sufficient for the
satisfaction of any beneficial use (Law 4).
Aquifer characteristics—The type, thickness, transmissivity, coefficient of storage, and
materials of a water-bearing unit (Rules 2). The amount of water held and the rate of water flow
depend on a formation’s porosity and permeability. Porosity is the amount of pore space in a
formation and determines the amount of water the formation can hold. Permeability determines
the rate of ground water flow and depends on pore size and path of flow. Water moves freely in
the large pores found in highly permeable sand and gravel. Clay holds a great deal of water, but
it has low permeability because water moves very slowly through its small pores. Silt is less
permeable than sand and gravel but more permeable than clay.
Unconfined aquifer—An aquifer near the earth’s surface for which the top boundary is the
water table and the lower boundary is an impermeable or slowly permeable layer.
Confined aquifer—An aquifer that contains sufficient hydrostatic head to cause ground water to
rise above the upper boundary of the aquifer (Rules 8). A confined aquifer contains water bound
by impermeable layers both above and below. Because this water is confined, it is usually under
pressure. A well drilled into a pressurized aquifer will be an artesian well, in which water will
rise above the top of the aquifer—but not necessarily above the ground surface. A flowing well
is a special type of artesian well from which water flows out on the ground without pumping.
Consolidated formation—Often referred to as bedrock, these formations consist of rock and
mineral particles of different sizes and shapes that have been welded together by heat and
pressure or cemented by chemical reactions into a rock mass. The consolidated formations
encountered by water well drillers in Indiana are sedimentary rocks, including sandstone,
siltstone, shale, limestone and dolomite, and coal. Water flows through these rocks in cracks and
fractures. In some sandstones, water can move through pore spaces.
Unconsolidated formation—Geologic materials or deposits, such as soil, sand, gravel, and clay,
overlying bedrock (Rule 2). These are derived from the disintegration of rock (soils include
decayed plant materials). Unconsolidated formations may originate from the underlying
bedrock, as do many of the soils in southern Indiana. Other unconsolidated deposits have been
transported to their present locations by streams (alluvial deposits), wind (sand dunes and loess),
glaciers (glacial till in northern and central Indiana), gravity (rockfalls and landslides), or a
combination of these (glacial outwash, for example).

Drawdown—The amount of lowering of the water level in a well resulting from the discharge of
water by pumping from the well (Rules 12). This can also be described as the vertical drop in
height between the water level in a well before pumping and the water level in the well at a given
time during pumping (especially at the end of test pumping). Drawdown is usually measured in
feet.
Static level—The water level in a well before pumping, expressed as a distance (in feet) below
the ground surface. In a shallow well, the static level may be approximately at the water table,
but this will not be true if the well taps a deeper, confined aquifer. Static levels change with the
seasons. In Indiana, typically, water stands highest in a well (i.e., the distance below the surface
is smallest) in April or May, and stands lowest (a larger distance) at the end of the growing
season in October. Static level is affected by pumping from other wells nearby, especially if they
draw water from the same aquifer.
Regulatory flood—This has the meaning set forth in 310 IAC 6-1-3(f) [now 310 IAC 6-1-3-20]:
The flood having a peak discharge that can be expected to be equaled or exceeded on the average
of once in a one hundred (100) year period. This flood is equivalent to a flood having a
probability of occurrence of one percent (1%) in any given year. The term is also sometimes
referred to as the one hundred (100) year frequency flood (Rules 18).

Sources:
(1) Definitions from the Indiana water well drilling statute and regulations are identified by
section numbers from those documents, e.g. (Law 4) and (Rules 2). Definitions are in
Chapter 2 of the statute (IC 25-39) and Rule 1 of the regulations (312 IAC 13).
(2) Ground Water Primer, produced by the U.S. Environmental Protection Agency, Region 5,
and Purdue University Agricultural & Biological Engineering; on the internet at
www.epa.gov/seahome/groundwater/src/ground.htm.
(3) What Is Ground Water?, Purdue University Cooperative Extension Service, Publ. WQ-2,
1990.

NOTE:
The water well driller examination contains a few questions on hydrology for
which answers are not available in the drilling statute and regulations. Other
questions may be answered more easily with hydrological principles in mind.
This study sheet has been prepared by the DNR Division of Water to help
candidates better prepare for the exam. PLEASE READ AND REVIEW IT.

