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Physiographic Provinces
and Aquifer Types
In Maryland
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Coastal Plain Groundwater Characteristics
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The Hydrologic Cycle and Water Budget

. 2 o ADe

_Pregipitation Average
I Water Budget
28 Al V| . (inches)

N
1

ation

g

nspir

Infiltration

i
Stream dE
QN o Channel &,}J‘ﬁ‘f‘ﬁbm* R

Aquifer

Confining Unit




Groundwater Flow System
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Diagrammatic cross section showing water sources and losses.




Groundwater System
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Characteristics of Major Aquifers in Anne Arundel County

Aquifer

Description

Depositional
Environment

Water Quality

Reported
withdrawals in
2010

Aquia

Quartz sand, shells,
glauconite

Marine

Iron,
Manganese
(some local issues)

0.2 mgd

White/gray/clear
quartz, interbedded
with black and gray
clay, lignite

Fluvial/
marine

Upper and
Lower
Patapsco

White/gray/brown
quartz sand
interbedded with
red, gray, brown
clays

Patuxent

White/gray/orange
brown sands and
quartz gravels; clay
and silt beds

Fluvial

Low pH
Iron
Manganese

Radium




Potomac Group aquifers

Aquia aquifer
(Patapsco, Patuxent)
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Figure 3. Photomicrographs of Aquia aquifer sediments: A. Washed sand. B. Quartz grains:
iron-stained (left), clear (right). C. Calcite: cement (left), shell fragments (right).
D. Goethite grains. E. Glauconite grains. Sample from well CA Db 96, 580 to 600 feet.




Water-level monitoring in Anne Arundel County:

» Organized into “sub-networks”

nconfined aquifers Patuxent aquifer
* ‘ o s g Aquia aquifer
S Miocene aquifers




USGS/MGS Monitoring wells in Anne Arundel County:
Aquia (32 wells)

Magothy (36)

Upper Patapsco (25)

Lower Patapsco (27)

Patuxent (16)

Water-level (Potentiometric-surface) maps:

Prepared every other year by MGS and USGS
Seven major aquifers in Southern Maryland
lllustrate:
-- Potentiometric surface
-- change in water level (20-30 yrs)
Available online
Water-level maps for all Coastal Plain aquifers planned for 2014
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Grounduwater level abowe HGYD 1929, feet

==== Frovisional Data Subject to Revision
Potentiometric Surface of the Aquia Aquifer in Southern Maryland,

September 2009
Stephen E. Curtin (USGS), David C. Andreasen {MGS), and Andrew W. Staley (MGS)

Open-File Report 2010-1201
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EXPLANATION

OUTCROP/SUBCROP AREA (UNDIFFERENTIATED) OF THE MAGOTHY AQUIFER - Aquifer is in the Magothy Formation of Late
Cretaceous age.
=mmmm== APPROXIMATE SUBSURFACE BOUNDARY OF THE MAGOTHY AQUIFER
== -20 = POTENTIOMETRIC CONTOUR - Shows altitude at which water level would have stood in tightly cased wells. Dashed where
approximately located. Hachures indicate depression. Contour interval 20 feet. National Geodetic Vertical Datum of 1929
(sea level).
WELL - Number is altitude of water level, in feet above or below (-) sea level, where water-level measurements are available.
Symbol indicates average yield from well or well field, in gallons per day, using 2008 withdrawal data.
1o Less than 10,000 gallons per day @ 100,000 to 1,000,000
© 10,000 to 100,000 @ Greater than 1,000,000

|
BASE MODIFIED FROM U.S. GEOLOGICAL SURVEY, 1:250,000

Potentiometric Surface of the Magothy Aquifer in Southern Maryland,
September 2009

Depth to water level, feet below land

Magothy aquifer

» Water level declines 0.7-0.9 ft/yr
* Annapolis, Waldorf cones of
depression

surface

AA Df 79
Magothy
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Upper, Lower Patapsco aquifers

« Annapolis, Waldorf/La Plata cones of

depreSS|On USGS 390103076402602 AA Cc 116
 Water age: modern to 50,000 years ' groflon Meacows | _
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Sandy Point State Park
Upper Patapsco aquifer
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OUTCROP AREA OF THE LOWER PATAPSCO AQUIFER - Aquiter 15 1n the Formanon of Early Cretaceous age.
by cased wells. Das
onal Geodetic Vertcal um of 19

Depth to water level, feet below land
Groundwater level above NGVD 1929, feet
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Potentiometric Surface of the Lower Patapsco Aquifer in Southern Maryland, ---- Provisional Data Subject to Revision ----
September 2009
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EXPLANATION
OUTCROP AREA OF THE PATUXENT AQUIFER - Aquifer is in the Patuxent Formation of Early Cretaceous age.
==-20== POTENTIOMETRIC CONTOUR - Shows altitude at which water level would have stood in tightly cased wells. Dashed where

approximately located. Hachures indicate depression. Contour interval 20 feet National Geodetic Vertical Datum of 1929
(sea level).

WELL - Number is altitude of water level, in feet above or below {-) sea level, where water-level measurements are available.
Symbol indicates average yield from well or well field, in gallons per day, using 2008 wathdrawal data.
20 Less than 10,000 gallons per day @ 100,000 to 1,000,000
© 10,000 to 100,000 @ Greater than 1,000,000
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Potentiometric Surface of the Patuxent Aquifer in Southern Maryland,
September 2009
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Groundwater-surface water interaction

Example: Sawmill Creek

* Increased pumpage from Lower Patapsco
associated with decreased flow in Sawmill Creek

* Pumping ceased at Sawmill Well Field in late 1980s;
Sawmill Creek baseflow has increased
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Aquifers in Ft. Meade area
Patuxent aquifer:
» Unconfined northwest of base; confined beneath base
 Base production wells screened in Patuxent
» Arundel Clay provides hydraulic separation from overlying Lower Patapsco

Fall Line Howard County | Anne Arundel County Ft. Meade

Marytand State Prison i
Business Park National Security
AABb 85 Agency Well 1 Natonal Security Ft. Meade
M FRIS  NSANatonal  umesgestesn v
larytand Correctional Cryptologic Museum - 5 FL.Maada
Institution for Women ates Woll 3
AABD 88 e Ft. Meade AABc 234
Aetude=175 5 Well 1R Ft. Meade Smdand
Observation well 2 Ft. Meade
Dorsey 1 5 ’ Abtude=1301 AABC 163 Well 4
Run I ANcen135 1 AACc 120

Kings Heights

in feet, related to sea level

Depth, in feet, related to sea level
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i Pre-Cretaceous Basement Rock 1 !
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. Hydrostratigraphic cross section A-A’ from the Fall Line to Kings Heights.




Aquifers in Ft. Meade area
Lower, upper Patapsco aquifer:
» Unconfined in vicinity of base; confined to southeast of base

* Regional flow to southeast
» Confining unit separating Lower and Upper Patapsco probably “leaky”
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Lower Patapsco outcrop/contours Upper Patapsco outcrop/contours
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Aquifers in Ft. Meade area
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Hydrogeologic section A-A’ from Fort Meade, Anne Arundel County, to Kent Island, Queen Anne’s County, Maryland (modified from Andreasen, 2007).
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Recent work:

Groundwater flow modeling:
* BRAC model (USGS)
-- Update based on of MGS
2007 model
-- estimate effects of pumpage on
stream baseflow and water level
near outcrop area
-- “child” model of regional model

Hydrogeology:
* Monitor wells in Patuxent aquifer (MGS)
-- study influence of confined-aquifer
pumping in outcrop area
-- MGS Administrative Report

ZUSGS

ience for a changing worl

Prepared in cooperation with the
Maryland Department of the Environment

Simulation of Groundwater Flow to Assess Future
Withdrawals Associated with Base Realignment and
Closure (BRAC) at Fort George G. Meade, Maryland

Scientific Investigations Report 2010-5186

S. Department of the Interior
USS. Geological Survey

ADMINISTRATIVE REPORT 09-02-04

HYDROGEOLOGIC DATA FOR THE COASTAL PLAIN
SEDIMENTS NORTHWEST OF FT. MEADE, MARYLAND

Prepared in cooperation with the
Maryland Department of the Emvironment
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