Introduction to Florida’s Aquifers
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Talk Outline

Basics on the Hydrologic Cycle
Aquifers and ground water in Florida
mpacts of ground water use
Keystone Heights Lake Brooklyn
Please stop!
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Where we choose to remove water
Impacts other parts of the cycle!



The Floridan Aquifer is critical to meet our water demands.
90% of our water is from ground water (that may be changing)

Flordan
Aquifer

Gainesville Precipitation
(about 50 inches/year)
How much do we use?




o | e\aS

L nnnn,.

T —— ; X YORK |
Mt 7 w\LA £ s oS
STONE '“9'? 1AcKson) 3 y - : e P4l Ny &
. LIASAE ) 183}
(nu“' /‘ \l | . = e & r"a o e

o'f,u-
/‘ i z< \ T — { \\ AP -?ﬁ")'o,‘
P =2 SN OAURENS  g REN . %
] ..m...l‘ S on : Jon e, LS ey o
— Tl-_ _ SIOALL . b ant Yy o Lo (AR
” \
MANOH | winare w“""‘/ ’*‘ ¢ BN . ™~ 0. ‘ \
crowan ¢ it

Ave "t Sy L waray
\n»o s ‘r

0

< ok o5 :;;" \
0 "f- - -] TON, & u:l 1) /s
" 5’. i . o . 4 MQN [ ﬁll#\v

Floridan Aquifer: g it

l‘l’x

-
<
=
-«
3
oy, s
hearas r":h \ T
)/

IAVq wALKL

L *,
f v el S A VR |
1 % ,‘“ ecar] ) % KN T A ) TR A A BN Wt IS e bar g e
7 PR e i s s G I Ni -~ = O PN
r AT S :5‘ Y 3 sow %, "';,! At RS o A
coosa) TALLAM L o) 2L O, ot * - o - ,_..-. B i
POSA W 7 ALl % wiuf vereas - 3
g TAL. 20 cHm \ 73
" ¥ B AR & uyf e 0,
A Al % * ¢ v,
' SR TSN AR e )% AL
=4 K 0ALLLSY < ; = » AL Y %o/ o
> fuannse RIS (A% %~ s e\ 0
S .)) J'J LA A % AN D PN
g & ANT (2 oM £t T A . G
2 I wicox & hom i\ g i > o X N
&N AN o S i Gy X
= —1 CCARKE ik (PRt l: % e A o
= A s AN L = &

: s WLV | Ay o T v )
3 e d SIS = e S ” ;' 1o . ] “
s i ’ : oK. o
Out - ALb kel o ¢ \E e ‘ 'zao?
. } : . P47 3

o SANTA ! i s . SCALE 1:5,000,000
SIS0V S LN 0 50 100 MILES
= B A — O B0 100 KILOMETERS
Base medified from USS,
um.‘tﬂ.mw »*
-
’
Gulf of Mex;,,
EXPLANATION
Amd:eb:,tl:laldm n:::i;;;i:-n is thin
Thickness of Floridan aquifer system, in feet P
n 600 . \.
Note, next figure cross = v
. it S
section through the state s D
3000
No data ‘:
=200~ Line of equal thickness of Floridan aquifer system—
Interval 200 feet
———L—— Fault—Verticel or nearly so. Bar and ball 2 (]
on downthrown side l A e
shown in figure 52 o
Flgure 51. The thickness of the Floridan aquifer system fw -
varies considerably and reflects some major warping during it i
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Cross section of the aquifer system under Florida

Florida

Georgia

£
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Gainesville

Figure 52.  The Floridan
aquifer system changes
significantly from south-cenlral
Georgta to southern Florida. Sea lovel D
Aquifers and confining units in
the system thicken and thin
from well lo weli, and generaily
resemble complexly inter-
fingering, lens-shaped bodics of
rock. The line of the

hydrogeologic section Is shown
in figure 51.
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- {pper confining unit of Floridan aquifer system
Floridan aquifer system

3,000 Upper Floridan aquifer
Middle confining unit
Local confining unit
Lower Floridan aquifer

3.500 Boulder Zone within Lower Floridan aquifer

[T Lower confining unit of Floridan aquifer system
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Elevation in feet (MSL)
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Water movement on a local scale

DISCHARGE AREA




Solution pipes and possible channels, Haile Quarry

Vertical fractures, upper Ocala Fm, Haile Quarry



The Impact of Water Use

Predevelopment conditions

Matural and
induced recharge
4,500 cfs

Aquifer system

Source USGS

Discharge to surface-

water bodies and
evapotranspiration:
4,500 cfs

Development conditions (1985)

MNatural and
induced recharge Pumpage
13,400 cfs 13,500 cfs

Aquifer system

1 Rate of decrease in

storage: 1,700 cfs

Discharge to
surface-water
bodies and
evapotranspiration:
1,600 cfs




Impacts of Water Extraction on
Surface Water

The Problem

Increased ground water use Florida can produce
adverse impacts on surface water ecosystems

(the Tampa Bay experience is a good example)
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Will Jax guzzle our water?

Projection: City's growing consumption may impact Alachua County down road

Article in
Gainesville Sun

Erica Brough/Staff photographer

Buy photo
A dock sits well above the water line on Lake Geneva in Keystone Heights, Fla., Thursday, September 17, 2009.


http://www.gainesville.com/article/20090921/ARTICLES/909211005
http://reprints.gainesville.com/cgi-bin/fotobroker.cgi?c=latest.htm&a=&op_by_line=contains&by_line=Brough&b=photo_db&s=&t=&show=3-4
http://www.gainesville.com/article/20090921/ARTICLES/909211005

Water Use Impacts on Florida Lakes?
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Why do lake levels fluctuate?
INFLOW # OUTFLOW

OUTFLOW ELEVATION

LAKE BROOKLYN

1960 1965 1970 1975 1980 1985 1990 1995



Water Mass Balance
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Components of the Water Budget
(change in storage = inflows — outflows)

Inflows: Precipitation
Overland flow
Stream inflow
Groundwater inflow

Outflows:  Evapotranspiration
Stream outflow
Groundwater outflow
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Example Water Budget (Merritt 2001)

STREAM
INFLOW

STREAM
LAKE OUTFLOW
7.63 > BROOKLYN > 213

f '

0.74 5.95
SEEPAGE FROM SEEPAGE FROM
THE AQUIFER THE LAKE TO

TO THE LAKE THE AQUIFER



Ground water inflow and outflow
tend to be fairly constant over time
and helps to stabilize or slow down
lake fluctuation

Some notable exceptions.....
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Most major lake fluctuations are driven by
changes to inputs to the water balance.

Precipitation tends to be the primary cause.

In some cases some portion of lake level
fluctuation can be attributed to human
activities.




Summary

Lake fluctuation controlled by water
budget

Shifts in components can induce
significant changes Iin lake stage

Natural and man made shifts in lake water
budgets both occur

Quantifying natural vs. man made impacts
IS very challenging



The End!




