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Legal Framework for Decision Making

Water Resources Demand in the Capital Area
Aquifer Dynamics & Water Supply

The Southern Hills Aquifer System
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AQUIFER DYNAMICS



AQUIFERS: UNCONFINED VS
CONFINED

—  Upper water surface (water AQUifer.' A bOdy ofpermeab/e rock which can

table) is at atmospheric

RPN CONtain or transmit groundwater.

— Have recharge areas within
the direct vicinity, usually

. The sands of the Southern Hills Aquifer
vertically above the water : :
table where presen System are confined in the BR area

*  Confined
— Saturated with water.

— Layers of impermeable
material are both above and
below

— Under pressure
— When the aquifer is

penetrated by a well, the Sk e, Unconfined
. . Dt R e ; aquifer
water will usually rise gbove ~ Confined aquife Water table well
the top of the aquifer (i.e. an e 0 ¥ - (in unconfined aquifer}
artesian well ~_ Top of the
) confined aquifer

Environm ent Canada
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TERMINOLOGY

* Artesian (Flowing)
— A well that would flow freely to land surface if tapped

* Potentiometric Surface
— Theoretical level where water would rise if not confined

* Hydraulic Conductivity
— How fast a liquid flows through a medium
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PUMPING AND CONES OF
DEPRESSION

Formation of a Cone
of Depression

Before heavy
pumping

Copyright © 2008 Pearson Prentice Hall, Inc.
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CONES OF DEPRESSION

Unconfined Aquifer

 Cone of depression expands
very slowly

 (Can lead to dewatering

Lond surfoce —_

Limits of cone

| Waoter table —.
L

TR

of depression

AR

depression

/’

Unconfined

//Flow lines

aquifer

' cl:'.lll'lfll"ll;"lq i’

bed

T A i A i ST
|

Confined Aquifer

Theoretically, cone
of depression
volume can be
2000 times larger
than similar
pumpage in an
unconfined aquifer
(Reilly et al. 1999).

Limits of cone
of depression

 Cone of depression expands

very rapidly
 No dewatering
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Mutual interference of expanding cones around adjacent wells

occurs more rapidly in confined aquifers

Eckstein, 2003



THE SOUTHERN HILLS
AQUIFER SYSTEM



SOUTHERN HILLS AQUIFER SYSTEM

 Sole source aquifer (EPA),
for public and domestic use
in 10 parishes

« Sediments dip and thicken
toward the Gulf of Mexico

» Mississippi River to Pearl
River, West to East.

« Extends from the northern
limit of the recharge area in
the vicinity of Vicksburg,
Mississippi, southward
approximately to the Baton
Rouge fault

Mississippi River Alluvial Aquifer

“400-Foot"Sand ———
“600-Foot”Sand —

—

“800-Foot"Sand ———___

—

“1,000-Foot"Sand —
“1,200-Foot”"Sand ——
“1,500/1,700-Foot” Sand ——
“2,000-Foot” Sand —___

e

Groundwater Pumping Wells

Data source: Frank Tsai
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GEOLOGICAL UNCERTAINTY
—— ‘!

* Limited data

 Must infer structure and water bearing

properties between data points

 Faults - structure and hydrogeologic

character

 Uncertainty in how aquifer functions:

— How does that contribute to management?

— How does it contribute to predictions?
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SOUTHERN HILLS AQUIFER SYSTEM

Hydrogeologic Unit

Series

aquifer system or
confining unit !

Baton Rouge area

Pleistocene

Chicot equivalent aquifer
system or surficial
confining unit

Mississippi River
alluvial aquifer or
surficial confining
unit

Shallow sand
"400-foot" sand
"600-foot" sand

%
R7
(J

4.

Evangeline equivalent
aquifer system or
surficial confining unit

-0

"800-foot" sand

"1,000-foot" sand
"1,200-foot" sand
"1,500-foot" sand
"1,700-foot" sand

unnamed confining unit

Miocene

Jasper equivalent aquifer
or surficial confining unit

unnamed confining unit

"2,000-foot" sand
"2.400-foot" sand
"2.,800-foot" sand

153‘9

Aquifer Unit

“800-foot”
sand

“1,000-foot”
sand

“1,200-foot”
sand

“1,500-foot”
sand

“1,700-foot”
sand

“2,000-foot”
sand

“2,400-foot”
sand

“2,800-foot”
sand

Mean
Thickness (ft)

100

65

95

80

130

200

150

200

Hydraulic
Conductivity
(ft/day)

36

n/a

119

142

33

175

79

n/a



RECHARGE
AREA
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PUMPAGE & DRAWDOWN

+40 [T

2
o
[

WATER LEVEL, IN FEET ABOVE (+)
OR BELOW LAND SURFACE
(o]
o
| I

160

(well locations are sréwwn i} figs. 4 and 5)

WELL: PC-39 i i
ALTITUDE OF LAND SURFACE: 41 feet above NGVD 29 :
DEPTH OF WELL: 460 feet below Iand:surface

S WELL: EB-168
ALTITUDE OF LAND SURFACE: 56 feet above NGVD 29
DEPTH OF WELL 1,496 feet below Iand surface :

1940

1950

1960 1970 1980 1990 2000
YEAR

1953 Griffith & Lovelace, 2003
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CONE OF DEPRESSION 1953
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2,000FT REGIONAL VIEW
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GROWTH FAULTS IN

LOUISIANA

P

Example (Typical) Cross-Section

————

nrings-Scotlandville Fault

Baton Rouge Fault

10 20 30 40 50 MILES
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60 &0

40




FAULTS IN BATON
ROUGE AREA

» Denham Springs
Scotlandville Fault

Relatively permeable fault

« Baton Rouge Fault

Leaky impermeable fault
700 dip to the south
Topographic change seen

at these faults. Minor, only
a couple feet.

aker

Central

Broanfiglds

Denham Springs Scotlandville Fault

=

Baton Rouge

Merrydale \

M onticello Den|
Spri

Baton Rouge Fault

Inniswold
Shenandoah

Old Jefferson

Cak Hills
Place

Gardere

Data Source: https://data-
ebrgis.opendata.arcgis.com/datasets/ed1a2be4652c459b82661b75a70b6585_0
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SALTWATER INTRUSION

 The depression of the water tables, under the
removal wells, causes an imbalance between the
hydrological pressures on the north (fresh water)
side of the fault and the pressures on the south (salt
water) side of the Fault.

* Leaky Baton Rouge Fault
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SALTWATER
INTRUSION

CAGWCC Presentation 7/24/2019

Data source: Brian Ricketts.
https://www.geological-
digressions.com/coastal-aquifers-
groundwater-at-sea/

The Ghyben-Herzberg Principle

p; =1 gm/cc (density freshwater)
p, = 1.025 gm/cc (density sea water)

S Watettabler 1 1 T 2 T 40

Sea level

Fresh groundwater

z=h.p./ p.- p;

Cone-shaped depression of the watertable
around the puming well .
Pumping well

Reversal of

:. : Watertable :. j' I: :. XEK o watertable gradient

%‘

Fresh groundwater

yo""'

""' Pumping induced sea water intrusion
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EAST BATON ROUGE PARISH ault of
Baton Rouge LSU Wetlands Mexico

£ 1

———

........

Over 200 wells tap
groundwater in East
L Baton Rouge Parish | . S e

) Freshwater aquifer
aquifer

Saltwater is intruding
~Into the freshwater wells
~ along the fault line

Data Source: Hardy, Steve.

CAGWCC Presentation 7/24/2019 "’.' https://www.theadvocate.com/baton_rouge/news/envi
ronment/article_5d1a5dac-601c-11e7-a8b0-

232142db2f97 html



SALTWATER ENCROACHMENT
1,500FT SAND

EXTENT OF SALTWATER INTRUSION IN AQUIFERS BY YEAR

Samples from wells in the 1,500-foot subterranean sands

~1q UOS|OUdIN

Data Source: Hardy, Steve.
299
( 38

https://www.theadvocate.com/baton_rouge/news/envi
ronment/article_5d1a5dac-601c-11e7-a8b0-
232142db2f97 .html



SALTWATER ENCROACHMENT
2.000FT SAND

EXTENT OF SALTWATER INTRUSION IN AQUIFERS BY YEAR

Samples from wells in the 2,000-foot subterranean sands

BATON ROUGE

\110)
‘\ 2005 Florida Blvd.
!

Government
1992

h 1966
by i @
/A A FAULT LINE RS

Source: U.S. Geological Survey Advocate map

Data Source: Hardy, Steve.

' 9 https://www.theadvocate.com/baton_rouge/news/envi
6 ronment/article_5d1a5dac-601c-11e7-a8b0-
a32142db2f97.html



TAKE HOME MESSAGE

* Greater Baton Rouge area-continued economic and
population growth

* (Greater water needs into the future

* |f the goal is sustainability:
— How do you define sustainability?

— How does that tie back to current aquifer characteristics?

 For example, what would a sustainable potentiometric surface look
like?
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THANK YOU

Please contact Ryan Clark at rclark@thewaterinstitute.org

1110 RIVER ROAD SOUTH, SUITE 200
BATON ROUGE, LA 70802

(225) 448-2813
WWW.THEWATERINSTITUTE.ORG
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