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Ground-water issues facing Maryland:
• Declining water levels (Coastal Plain)
• Drought: wells going dry (mostly central Maryland)
• Water-quality problems (private wells untested areas)

 Are we running out of water?



Growth in number of wells in Maryland, 1945-2013



Historic and projected population
in Southern Maryland 
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Population Pressures & Declining Water Levels



From the Mountains…

…to the Bay…

Maryland:  “America In Miniature”

…to the Ocean



Physiographic Provinces and 
Aquifer Types in Maryland

A
pp

a l
a c

h i
a

n
P

la
te

a u

Pie
dm

ont
Wash.
D.C.

Baltimore

Coastal Plain

Bl
ue

 R
id

ge

fractured rock

limestone

sand & 
gravel

Ri
dg

e
an

d
Va

lle
y

Fall Line



Piedmont Ground Water Characteristics
• Fracture flow

• Unconfined aquifers

• Often low well yields

Modified from 
Heath (1984)
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Unconfined aquifers and drought
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• Unconsolidated sediments

• Confined aquifers

• Usually high well yields

Coastal Plain Ground Water Characteristics



Water Table Aquifer vs. Confined Aquifer

Potentiometric surface or



“To provide advice to the State on policies and programs 
relating to the management, development, conservation, 
and protection of the State’s water resources”

Advisory Committee on the Management and 
Protection of the State’s Water Resources



Assessing Maryland’s Groundwater
Science plans developed for comprehensive assessments:

• Coastal Plain Science Plan: published 2007
• Fractured Rock Science Plan: published 2012



Coastal Plain Science Goals:
• Aquifer characteristics
• Ground-water flow system
• Ground-water quality
• Monitoring networks
• Ground-water management tools



Science Goal 1:  Aquifer characteristics

What’s been done?
• Regional hydrogeologic framework has been developed
• 16 aquifers/aquifer systems; 14 confining units
• 900+ wells used to map aquifers/confining units 
• Hydraulic properties from 600+ wells
• Data incorporated into ArcGIS format

What is needed?
• Information on hydraulic properties of confining units
• Further investigation in some areas 
• Funding for keeping system up-to-date



Why do we need to investigate the aquifers 
if they have a layer cake geometry?

Because in many areas, 
the aquifer system 
layering is complex

…more like marble cake



Science Goal #1 (continued)

Source: Andreasen and others (2012)



Science Goal #2:  Ground-water flow system

What’s been done?
• Conceptual model of regional ground-water flow
• Model prototypes (small-scale models to test-drive 

new components)
• Begun regional GW flow model development
• Data collection for model calibration
• Updated ground-water withdrawal data

What is needed?
• Full development of ground-water flow model
• Ongoing water-use data gathering



Science Goal #2: Ground-water flow system (continued)



Age of Ground Water

Science Goal #2:  Ground-water flow system (continued)



Science Goal #3:  Ground-water Quality

What’s been done:
• Most “problem” constituents have been mapped
• Prototype developed (arsenic) for displaying

information

What is needed:
• Private water wells: not tested for all health-related

constituents)
• Fresh water/brackish-water boundary not known



Regional Ground-Water Quality Issues
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Science Goal #3 (continued)





Science Goal #4:  Monitoring networks

What’s been done:
• Water levels in more than 400 wells statewide are

measured on regular basis (USGS database)
• Water-level maps are published every other year; 
show changes in water levels over the years

What is needed:
• “Dedicated” observation wells in selected locations
• Support for well maintenance, database management



Maryland Observation Well Network
Science Goal #4 (continued)



Why so many wells?

Patuxent aquifer
Aquia aquifer

Miocene aquifers

Ground-Water Level Monitoring Network

Unconfined aquifers

Science Goal #4 (continued)



Water levels in Southern Maryland 2013
Science Goal #4 (continued)
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Source: Staley and others (in preparation)



Science Goal #5:  Ground-water Management Tools

What’s been done:
• Development of Maryland Coastal Plain Aquifer 

Information System (MCPAIS)

What is needed:
• Ongoing support for MCPAIS:

-- Update with new information
-- Develop web-based system, available to all?

• Development of optimization techniques



MCPAIS: A Digital Aquifer Information System

Coastal Plain GW DataCoastal Plain GW Data
-Well location

-Aquia aquifer

-Water level

-etc…
Changing from a Changing from a 
paper to digital paper to digital 

paradigmparadigm

MCPAIS allows a user to access, display, manipulate, 
and eventually port to models, hydrogeologic and 
water use data for the Atlantic Coastal Plain of 
Maryland.  Output will include maps and various 
views (including 3 dimensional) of hydrogeologic 
data, including logs, cross sections, aquifer 
configurations, head distributions, and areal 
distribution of wells in the various aquifers.



Maryland Coastal Plain
Aquifer Information System



 Do we have a sustainable, 
safe supply of ground water?

So…are we running out of water?

Comprehensive management of 
aquifers needed, including:

• Development of regional flow model
• Upgrading of the Aquifer Information System
• Optimization techniques
• Water use 
• Conservation/infrastructure repair/recycling 



David Bolton
Maryland Geological Survey
Maryland Department of Natural Resources
410-554-5561
dbolton@dnr.state.md.us

Contact information:

U.S. Geological Survey MD-DE-DC Water Science Center
http://md.water.usgs.gov/

Maryland Geological Survey
http://www.mgs.md.gov/

THANK YOU
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