Geology 4182: Physical Hydrogeology
Spring 2009
TTH 9:00-10:30 AM
E207 Howe-Russell

Instructor: Jeffrey A. Nunn

Office:Room E339 Howe-Russell
Telephone:578-3353/0081

e-mail: gljeff@Isu.edu

Office hours: 2:30 to 4:30 M or by appointment

Resources

 Class web page
http://www.geol.lsu.edu/jnunn/gl4182/
— Course outline, exam schedule
— Outlines of each lecture
— Post grades

» Text: C. W. Fetter, Applied
Hydrogeology, 4th Edition

Classroom Conduct

Turn off cell phones and other electronic
devices

Put away newspapers, magazines etc.
Arrive on time

If you MUST leave early, let me know and
leave quietly




Evaluation

Four Problem Sets (140 points)

Four Individual Projects (200 points)
Group Project (100 points)

Blog participation (60 points)

Three Exams (300 points)

CxC Certified: Written &
Technological Communication

This course is certified as a “Communication-Intensive
Course” and meets all of the requirements explained on
the CxC Web site: http://cxc.lsu.edu., including the
following: Emphases on formal and informal assignments
in written communication and technological
communication, class time spent on communication, 40%
of the final grade based on communication projects,
revisions after faculty feedback on 2 formal projects (one
for each emphasis), and a student/faculty ratio of 35:1.
Because it meets these requirements, students may count it
toward ““Distinguished Communicator™ certification on
LSU transcripts.

Technological Communication

Individual Projects
Excel Program of Laplace’s Method
Well Test Software
Basin 2 simulations of driving forces

Louisiana Groundwater Usage (with graphs
using google application)

Group Project

¢ Environmental Consulting Firm Video




There were dry years too . . . The water came in a thirty-year cycle,
There would be five or six wet and wonderful years when there might
be nineteen to twenty-five inches of rain, and the land would shout
with grass. Then would come six or seven pretty good years of twelve
to sixteen inches of rain. And then the dry years would come, and
sometimes there would be only seven or eight inches of rain. The land
dried up . . . And it never failed that during the dry years the people
forgot the rich years, and during the wet years they lost all memory of
the dry years. It was always that way.

East of Eden, John Steinbeck, 1952
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Freshwater in limited supply
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The Hydrologic Cycle

The continuous movement of
H,O from one reservoir to
another.
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LiveScience,

Study Reveals Top 10 Wetlest U8, Cilies
By Andrea Thampson, LiveSeience Staff Writer

posted: 18 May 2007 01:43 pm ET

Do you think Seatthe is the rainiest oty in the United States? wedl, think agasn.

Maobiile, Alabama, actually topped 3 reaw list of soggiest cities in the 48 contiguous states, with more
than 5 feet of rainfall annually, according to a study conducted by San Francsco-based Weathertill,
Ine.

The Southeast dominated the most rainy list, while the Pacific Northwest never enters the list until
Olympia, Washingten pops up 3t numbar 24

The 10 rainiest cities in the U.5. by amount of annual rinfall include:
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Southeastern oties are 50 provalent on the kst becauss the warm waters of the GuIF of Mexico fuel
starms that frequently soak the region, particularly between June and November.
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Table 13.1:
Average Discharges of Major Rivers of the World

Water Flow

River (m¥/s)
Amazon, South America 175,000
La Plata, South America 79,300
Congo, Africa 39,600
Yangtze, Asia 21,800
Brahmaputra, Asia 19,800
Ga . Asia 18,700

Mississippi, North America 17,500

A FIGURE 1.3
Ihe hydrologic cycle.




U.S. Groundwater Withdrawals: 1950-1995
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Formation of a Cone of Depression

Figure 13.12
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Average U.S. Annual Precipitation
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The thickness of the fresh
groundwater floating on top of
the salty groundwater is
affected by the balance
between
groundwater
recharge and
discharge

Figure 13.14
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) GROUND-WATER WITHDRAWALS,
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Some Human Activities that Can
Contaminate Groundwater

Buried gasoline or industrial
chemical storage tank

Pumping
well

Agquifer (fresh)
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m Entry of surface-source
contamination of groundwater

Figure 13.20
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bikaticn capacity curre can be desesibnd by Bipustion 13 Horton 111

Infiltration

> FIGURE 2.7
Decreating infltration capacity of an initially
dry soil as the soil-water content of the
surface layer increases.
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Interflow
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Typical annual hydrograph for a river with a long, dry summer season: Lualaba River, Central Africa
Source: € O Wisler & E. . Brafer, eds., Mydralogy, Znd ed. (New York: fohn Wiley, 1958). Used with

permisTion.
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Recession Constant

Piet B: What would b the basel

Overland Flow vs. Baseflow

Gaining/Losing Streams

s
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Changes during Floods

Flood
Flaod waler & stage

A FIGURE 217
A stream that is gaining during low-flow periods can temporarily become a losing stream during
Bood stage,

Induced Infiltration

Soream = Flowline

Waser-table comon . Pumping well

A FIGURE 2.19
Induced streamibed infiltration caued by a pumping well. Source: 2 fiahs, Ground Water 6, na. 3
(1968): 21-32. Used with permission © 1968, Ground Water Publishing Company:
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Baseflow Recessions
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thmis: stream hydrograph showing basefiow recessian.

the velume of water that would be discharged during a complete ground-water recession

(Meyboom 1961). Tts valee can be found from

Qs

2300 2.9

where
Vyp i volume of the total potential ground-watee discharge (L; ft* or m®)

the recession (L*/T: it /s or m*/5)

@y is the basedlow at the start
b isthe time that it takes the baseflow to go from (y to 0.1 O (T: 5)

1f one determines the remaining potential ground-water discharge at the end of a re-
cession and then the tofal potential g discharge at the beginning of the mext re-
cession, the difference between the two is the ground-water recharge that has taken place
between recessions. The amount of potential baseflow, V,(L; it or m*), remaining some
time, f (T; 5}, after the start of a baseflow recession is given by

21m

This analysis assumes that there are no consumptive uses of ground water in the basin
s0 that all groumd-water discharge is by means of baseflow to streams. If there are such
uses as pumpage of evapotranspiration of ground water by phreatophytes, this use must
be added to the amount determined by the baseflow recession method to get total recharge
to the ground-water reservoir,

e that ko place from the end
o of runolf yea

the reces-

ual b the total potential base
oxm ¥, for the beginning of the:

[T
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from recession A & roession B, i

The increase

hat pochasged th
i equal e x 4
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