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» That portion ©
ground

» That part of the subsurface wz
saturated zone




+ If air and we

» The top of the sat

- Where the saturated zone produces groundwater at a
useable rate - it is called an Aquifer
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» Does not exist as
(except under very spe

» Can be variable due to seasonal and hydrologic
Influences
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Dry well

Dry spring




» In response to ¢
elevation (i.e., wate

» Roughly in a direction and rate represented by the
general slope of the overlying surface topography
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Main types of porosity

Sand and gravel lgneous rocks Limestone

Intergranular Crevice Solution

Where groundwater can ba found. It fills the spaces batwean sand grains,
in rock crevices, and in limesione apenings.
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how?

» Factors

Permeability and Hydraulic Conductivity
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Table 2.2 Range of Values of Hydraulic Conductivity
and Permeability

Factors affec focks |Unconsolidated & 4 kK

deposifs (darcy) (cm®) (cm/s) (m/s) (gal/day/#t2)

groundwater | o o
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ranges are
known for
various rock
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~—Karst limestone ——

metamorphic rocks
—Silty sand

Limestone and
dolomite
Sandstone

— Silt, foess

Glacial till

Unweathered
marine clay

Unfractured
—metamorphic and —
igneous rocks

——Shale




Q = KkIA

Q = Flow
equation desc k = Hyo_lri\ullc c_onductlwty
| = gradient

fundamental A = cross-sectional area per
groundwater flow. - o f




radial
equation




subsurfaces

A lot sur

Geotec
subsurfac

O . “x
1 L 1 ]

Borehole data Olftf_rop

AN

Panel divider

~
»~







So what cloRa
subsurfaces

» A lot surg

- Hydroo
local/reg
tracer test

CONT-CTRL

VA LRI T T/
SIS,

/
(R TZT 7777 ////;/””'
Vo R 277/
"'1’1’1/// i
J¥ (




What can aVellicl®

-

informatioksec

Ground

EXPLANATION

POTENTIOMETRIC CONTOUR—
Shows alitude at which water
level stands in tightly cased
wells in the Upper Floridan
aquifer. Contour interval 10 feel.
Datum is sea level

GENERAL DIRECTION OF
REGIONAL GROUND-WATER
FLOW

MONITORED BROILER FARM
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Property o
Foundation

Underdrains &

Lawn Area
(Sleped to Drain)

French Drain

Concrete Foundation
Impermeable back fill
(clay works well) —

Free draining back fill —

4" perforated e

Groundwater is flows .
downward not through
the foundation

Filter fabric —_

Coarsegravel -

Waterproofi
cuvar‘er‘l; by &
protection board

Rigid insulation

Alternate methodis
to use a free-draining
membrane board
instead of draining
back fill

pipe below interior slab
or crawlspace grade

Sump pump——— "




Constructic
Dewatering
Systems

Well Points

Flexible swing
connector




 CLAV-LOAM SOIL

INTERMIXED
SAND AND GRAVELS
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» Surface we
move deeper

» Water will follow the |

» Sometimes the path of least re
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principles anc
groundwater move

» There are cause-and-effec 1ships (in
both directions) between proposed development

and groundwater.
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Well #1

gradient

» Full year of
observations (to
see seasonal
variability

Well #2
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> Pervious
» Stormwater De

» Utility Trenches

» Dewatering Systems

» Underground Parking Structures
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The water cycle In a natural area

The water cycle In a suburban or wban area
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Undergrou s rlEescron

(Gllve Straat)

-
Parkl ng The Terrace Pavilion Glass-Walled
{IMrect gecess from rooms A and B) 20,000 tatal ig. fi. Pavilion Atrivm
Can seal aboui 130 guests for ontdoor (8,008 5q. ft. meeting space) Connecis the Belo Mansion
dining, 165 reception capacity. Will add wrore thaw 15, 000 4. ft. of with the new pavilion,

meeting, reception and office space. providing dramalic views af
ru C u res Hre franguil courivard with

its lush landscaping.

Typical Wellpoint System

Separator Tank

/—'—-—-_.___
Underground

Parking Garage —
Will be easily aceesiible
from @ive Sirect,

Flexible swing
connector




» Streams
» Ditches
WS

» Water Quality




Water : Water

{forest) (pasture)

-l(swamps, ? Rivers Lakes (Marshes)
bogs) ! Streams Ponds




» Streams

Flow Direction

Unsaturated
Zone
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pumping lowers the cone water table
of depression (O WLT.)

OVERPUMPING
= lowers the cone of depression
= dries up the stream
-m;ginal heme owner must spend
$5 to drill a deeper well
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