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Motivation

Despite relatively abundant rainfall
and surface water, groundwater is
being overused across the
Southeastern UnitedStates.

Opportunity

Unlike many areas of the country,
higher rainfall rates provide relatively
abundant surface water.

We can revisit the way we manage
and use surface water resources to
potentially offset groundwater
withdrawals and create a more
sustainable water system.
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GRACE satellite investigation showing the change in
groundwater and soil moisture across the US over the last
decade. (Famiglietti and Rodell, 2013, Science).
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http://climatemaps.co.cc
Source: NOAA NCDC 1961-1990

Annual precipitation averaged over 30 years (NOAA)



Approach involves balancing water supply and water demand
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Water demand examples
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Water demand examples

Surface water use for
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Water demand examples
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Groundwater use distributed by registered wells
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Water Availability Data

Surface Water
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National Hydrography DatasetNNHDPIu3,

represents25 year average (annual and monthly)
climatological conditions of wateravailability.

Groundwater
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W. A.,Graczyk D. J., & Krug, W. R. (1987).



Water stress in Louisiana
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Water stress in Louisiana
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Areas In red indicate water deficits. For groundwater that implies water is
being mined faster than it is replacethrough natural recharge processes.



Average stress I n Loul si
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Example of seasonal stress analysis
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Integrating water quality into water stress analysis

Different user sectors demand water of different quality. Exampileagricultural users
cannot tolerate water of high salinity. How can we account for the fraction of water in

each watershed that is not usable due to its quality?

1) Use existing chemical data to create a ratio that approximates the fraction of
useable water for a given use sector.

f«= (Snumber of measurements of X threshold value)
(Snumber of all measurements of X)

Where X i s a water quality parameter |
salinit

Ity I s set for a certain user grc

2) TheWaSSkEkquation can be updated to exclude water of poor quality.
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Example results for chloride

Legend
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Integrating water quality into water stress analysis
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The effective spatial scale for this
approach is determined by the
density of available data.



The water stress analysis framework can be used to
evaluate a variety of scenarios

A Probability analysis to determine the likelihood of
significant water stress in any given year.

A Examination of stress under different drought (climate)
scenarios.

A Examination of stress under different water demand
scenarios (e.g., changing agriculture/irrigation patterns,
the addition of power plants/industry, etc.)

Our first manuscript detailing this approach was recently
accepted for publication inEnvironmental Research Letteand
should be available to the public within a few weeks.



SW vs. GW use In the

Chicot aquifer region
iIn SW LA
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Most used aquifer in
Louisiana

Overdraft of ~350 million
gallons per day (MGD)
Projected overdraft of 420
MGD by 2030.
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Data Sources:

- HUCS and Watersheds: USGS/NRCS, Watershed Boundary
Dataset, United States.

- Rivers, Streams & Canals: Nafional Atlas of the US

- Lakes & Ponds: US Census Bureau, TIGER/Line Shapefile

- Chicot Recharge: USGS, Principal Aquifers of the 48
Conterminous United States

Projection: UTM 15N, NADS3




What opportunities exist for using surface water to
replace groundwater?

What percentage
of irrigation wells
are within 500 m
of a potentially
useable surface
water body?




What drives the decision making?

ACompleted
Interviews of 68
farmers.

Aln-person, on
site, interviews.
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Combination of approaches suggests the following:

1. In many areas of coastal SW LA
there is a strong probability of
surface water not being available
In a given year (i.e., seasonal
def i ci tsrel i aHe hd
primary factor why farmers
choose groundwater over surface
water.

2. There is practically nanvestment
In water storage Infrastructure A
for dealing witht h e “ r & | |fS
problems for surface waterona [ i
local or larger scale.




Thinking about solutions

Developing storage capacity

Can we identify opportunities for building surface water storage
capacity that can benefit farmers during the irrigation season but
also mitigate flooding during emergencies?




Thinking about solutions

Managed aquifer recharge (MAR)
Can we identify locations where we can reverse pumping and
effectively recharge the groundwater system with excess (flood)

water?

MAR Is about storing
excess surface water
In the subsurface for
later use
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Thinking about solutions

Example o P ERs | E
design : f TR o E £k i,

. T (PN 4 ) TR
scenarios

Intervention boardwalk Intervention Fabion Weir Bridge

Aquaculture Pump System

Hardwood Forrest Tupelo Swamp Tupelo Swamp | Boardwalk Bottomiand Hardwood Forrest

Section 1 |Proposed Intervention
18" "=1.0"

i A R

Fallow Field ' Vi Tupelo Swamp

Section 2 | Proposed Intervention
18" =10"

TN I X AT RS A~ TR ) AR N e

Rice Field Bottomland Hardwood Forrest Soybean Field

Section 3 | Proposed Site Conditions
118" =1-0"

»

‘ .;. &41‘914 -

St 3 VAT

b b < AN 5

Image CreditMatthew Landry, Kayla
Rutherford;



Thanks for your time!
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