—

= .‘if* Lecture9 Groundwater

sl




e
on Planet Earthns

Stor thel Fresh Water is in Glacial Ice

SALT WATER 95 96% FRESH WATER 4.04"%

Cla imrs and poldar ice 2,97 %
(4,34 = 107 km®)

Atmosphers 0.001'%

(1.5 = 10" km7)
W (1 40=10%km®] '  Lakes and rivers 0.00%%

\\"-—_—-"’/ (127 = 107 k')
Lindergraownd waters 1.05%

(1,54 = 107 km™)

Dicean anl w=ay

Heciphvere O, 0001 °5
(2 = 107 km®)
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AVEIdgE Annual Precipitation

SRUSEENOEasUne climate
SRlVierEracClatle to USe precipitation/evaporation

(a} Awerage annual precipitation
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River

Amaron, South America
[L.a Mata, South Amwrica
Congo, Africu

Yangtee, Asia

Brahmapatra, Asia

Cranges, Asia

Mississipps, North Amenica




WET FERICHD: HIGH RUMOFF

| _storm surge

Wetlands are
also one of the
Most
productive
bioclogical
environments
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GiroL); Jm ter 1s water that mﬁltrates below
tr)e |onal surface
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2 Horr ity percent void space in a material

= jﬁ eablllty ability of a material to
ransmit a fluid

‘"'"‘O‘Cemmon permeable geological material
Includes sandstone, limestone, marble,

fault breccia
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SRtENWatertablelis a subdued repllca 0] the
overl\/jr g topographic surface

J Wmerf: Je water table intersects the surface
there w1|| pe a water discharge (spring, pond,
—  |ake or stream)

= "“*The recharge area is where the precipitation

~ enters the groundwater system
e Clay layers may generate a perched water table




rehed \Water [lable s

SNfipErmeable clay layer generates a localized
WelerRtaie

Figure 17.11 A perched water @hie
forms in geologiclly compler
srtutians—in this case, where a shals
aquichde iz located above the main water
which separses & perched mble in a sandstone aguifer The dynamics

Wil b brovmy ke Jovver, of the perched water mbles recharge and

manin, Waler Lable. discharge may be different fram those of
the main water @ble. The man water
mble in this svample can be recharged
only from its kower outcrop siopes.
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AGiiErR 2l geological Unit that contains water (porous
zlricl e PENME -ble)

eonfinediAquifer: bracketed by aquicludes
(er)é[m; able)

Pojie) emetrlc Surface: elevation to which the
= pressurized water in a confined aquifer will rise

_1-_,_.-'

:'="—:- =~ Artesian Well: water rises to an elevation above the

""?b' ~ aquifer
: 0_ Flowing Artesian Well: potentiometric surface is above
the ground surface
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=xanple of-Confined Aguifer

SNeOined aguifiers may contain
(iydraniicihead)

| A conflimed aguifer b siiuated between
[ ;|||||||."|I||_||_'-. iheds ol s |'-|_'|'||||_':||'||||I::.-|

pressurized water

g
£ Ao aresan well Nows in respomse 1o ke dfference

in naturnl pressare between the height of the water
tabde in the recharpe enca and the bediom ol e well

4 11 tha well weee as high as the water table § The actual pressure difference thal governs the Dow
i The rechange area. thene waoild be o Frvem (b pop o The well is ihe daiTerence batwoen the
presanre differenee aml thik no il elevation of the witer mble and that of 1he fope ol thie wetl
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Sinkholes




SelWater Intrusion i _—
S, Water Is more ene‘t-han fresh water:

I The bousdary between (resh and siliyv geounidwates 3 Exiensive pummping lowers the pressupe
alrenig shorelimes is dosetivised by B lonoe betwees of the fresh water, allowing the saltwnber
rechorge &nd diecharge in e fesliwaler aguilers margin g move inlaml

|

Thiz marvermeni
btk o oone
al depressaon. .

2 MNormnally, the pressine of Tresh 5 ...and nn inverted cone of depression that brings
wadier Keeps Uhe saltwalber margin sally water inte the well. A well thot fommerly
slighily niTsbwone. pamped fresh water now pumps salfy waber
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-— Q 5 volume
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‘- - — A is cross sectional area
~  of aquifer

— K is permeability
— N is hydraulic head
— | Is map distance
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PaPGIchIe groundwater is'a rapidly
AIMIMISHING resource

liT I ron

Withdrawals (billion gallons per day}

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995
Year
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2 J\erttelRe)q pundwater is acidic (pH=6.5)
SR JrJon:“‘ a5, are susceptible to dissolution

Sinkho Ie Formation Stalagtite Stalagmite
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beEES of Landform Er05|o‘r_=1_ | JANKarSt.
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SEeTialorms dominated by’ solution of
PEGIOCK are; termed landferms

Solution
Valley

Soime cuves may ke wkedly in th
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WEtEr Quality,.,

SNEOtIMINation of groundwater supply
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& Aquiler (saline)

q Entry of surface-source

contamination of groundwater



Cogltelg 'natiqgégsues—!} -

SNIEEEN(PD)r sources! include atmospheric
golluties ‘and older lead pipes

r"JFJ Oc ctlve Waste: natural and
ropogenlc sources

FiM,.mroorgamsms sewage and waste water,
~ filoeding and storm surge

-8 Other chemical contaminants (solvents,
gasoline, nitrates, road salt, etc.)
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