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Presentation Outline

* Describe the GWRP’s Regional GW Availability
Assessments

 Discuss importance of monitoring data to
modeling

* Provide examples of how monitoring and
modeling complement each other
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The Groundwater Resources Program (GWRP)
IS the principal USGS Program
for assessing the Nation’'s groundwater availability
at the regional and national scale.

It also spearheads the
development of cutting edge
technology for the analysis of
groundwater using numerical

models, geophysical
technigues, and the
application of alternatives
methods.



http://water.usgs.gov/ogw/gwrp/

Why Regional/National GW Assessments?

» Large-scale regional assessments are critical for proper
resource management under complex, uncertain, and
changing environment and social conditions.

« Many aquifer systems cross political (State, municipality,
or district) boundaries.

« Can establish baselines and provide context for
understanding how water demands interact with entire
hydrologic system.

* Provide consistent and integrated information across
political boundaries that is useful to those who use and
manage the resource.

ZUSGS



Regional GW Availability Studies

ODbjectives

« Quantify current ground-
water resources

« Evaluate how these
resources have changed
over time

* Provide tools to forecast
system responses to
stresses from future human
and environmental uses.

2USGS




Assoclated Major Work Activities

Year 1 Year 2

Compile geospatial data sets and metadata

3-D hydrogeologic framework
B — ’—A

Estimate regional water budget b

Develop conceptual model of ground-water system

Construct regional ground-water simulation model

—
Assess GW availability b

Publication of findings
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Hydrogeologic Framework
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Regional Water Budget and Conceptual Model
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Fine Tune Regional Water Budget with Simulation Model
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Mississippi Embayment—middle Claiborne (Sparta) aquifer
Simulated Model Results 1870 to 2038
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Final Reports To Date
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Groundwater Resources Program
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Making a Difference to Stakeholders

Central Valley Aquifer

Bureau of Reclamation along with CA Dept. of Water Resources use Central Valley
hydrologic modeling (CVHM) tool (Faunt, 2009) and info developed from regional
assessment to:

-- Understand how water moves through the aquifer system

-- Predict water-supply scenarios

-- Analyze subsidence

-- Address issues related to water competition in CA

-- Currently, tool being updated to cover period of recent severe drought providing
capability to assess/forecast affects hydrologic conditions and subsidence

Denver Basin Aquifer System

USGS coordinated with the Colorado (CO) Water Conservation Board and CO
Division of Water Resources (DWR) in regional evaluation study. CO State Engineers
Office (DWR) using modeling tool (Paschke, 2011) to evaluate tributary gw flow in
the alluvial and bedrock aquifers. Model has also been used to design water-level
monitoring networks for rural Douglas and Elbert Counties.

2USGS 14



Making a Difference to Stakeholders

North and South Carolina Atlantic Coastal Plain Aquifer System

* The regional gw assessment resolved longstanding discrepancies in the
interpretation of the hydrogeologic framework of the border region (Gellici and
Lautier, 2010). Additionally, primary state environmental regulatory agency in SC
(SC Dept. of Health and Environmental Control) is using the modeling tool
(Campbell and Coes, 2010) to assist in the GW Capacity Use Program that regulates
withdrawals in certain counties.

Mississippi Embayment Regional Aquifer System

* Modeling tool (Clark and Hart, 2009) developed is being used to assist water
managers in Arkansas in the development of the Arkansas Water Plan (Arkansas
Natural Resources Commission, 2014).

*  “Without the USGS groundwater availability modeling tool, the State of Arkansas
would be somewhat blind as to the future of our water resources availability, and
how to protect it.” — J. Randy Young, Executive Director, Arkansas Natural
Resources Commission

* 5 additional spin-off studies have resulted and were instrumental in addressing a
variety of area stakeholder’s groundwater issues and concerns.

ZUSGS
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Regional Potentiometric Surface Sparta-Memphis Aquifer
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Measured (contours) Compared to Simulated (colors)

Simulated water-level altitudes, in feet

- -313 to -200 151 to 200
- -199 to -150 201 to 250

' -149 to -100 251 to 300
-99 to -50 301 to 350
49100 351 to 400
1to 50 401 to 450

51 to 100 451 to 500

101 to 150

501 to 550




How well can we mimic reality with a model?

F. Union County, Arkansas
Sparta aquifer
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What does monitoring tell us about water
-- Is the model a poor fit or
IS water use poorly estimated? --

G. Arkansas County, Arkansas
Mississippi River Valley alluvial aquifer
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Same Model — evaluating reduced water use

G. Arkansas County, Arkansas

Mississippi River Valley alluvial aquifer
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Models «= Monitoring
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Questions
2?7

Kevin Dennehy
Program Coordinator
703-648-5018
kdennehy@usgs.gov
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http://water.usgs.gov/ogw/gwrp/
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USGS Groundwater Information

Groundwater Resources Program

¢+ Home ¢ Regional GW Studies ¢ GW & Environment 4 Methods & Modeling ¢ Publications ¢ Data & Information ¢ Intranet

USGS Groundwater Resources Program

The Groundwater Resources Program provides the objective scientific information and develops the
interdisciplinary understanding necessary to assess and quantify the availability of the Nation's groundwater

resources.

Animation: Water-level Change in the High
| Plains Aquifer System

Water-level Change in the High Plains Aquifer S...

1950 1960 1970 1980

| Highlighted GWRP Publications

Hydrogeology and Hydrologic Conditions
of the Northern Atlantic Coastal Plain
Agquifer System from Long Island, New
York, to North Carolina
USGS Scientific Investigations Report
2013-5133
= Report to Congress: Progress Toward
o r—r 1 Establishing a National Assessment of
w Water Availability and Use

National and Regional Groundwater
Studies

Groundwater

Availability
* Pennsylvanian and Mississi
Aquifer System of the A

Plateaus
+ Ozark Plateaus Aquifer System
+ Hawaii Volcanic-Rock Aguifers
+ Williston and Powder River Basins
N
)

lachian

Glacial Aquifer System
North Atlantic Coastal Plain Aguifer
System
* Floridan Aquifer System
% High Plains Aquifers
+ Water Availability & Use
* U.S. Great Llakes Basin

* Southwest Alluvial Basins Project

Groundwater & the Environment

*+ Recharge
* Climate Variabili

Effects

* Groundwater Age Dating
& Recharge

* Chloride Mass Balance in Streams to
Estimate Recharge




