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Cape Cod, MA
modified from Hess et al. (1992)
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What degree of detail is required 
and can we characterize the details?

Hydrologic Characterization & Modeling  
In Bedrock Aquifers ~ 100 meters ? 
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Steady-State Hydraulic Head Concentration at t = t1

Distribution of 
Hydraulic Conductivity

Objectives of the Investigation?
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Hydrologic Characterization  ~ 100 meters ? 

Yes, we can! 
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Seismic & Radar TomographyCoupling Hydrologic Testing
& Geophysics

Hydrologic Testing

Characterizing Fractured Rock over Dimensions  ~ 100 meters

Ground-Water Modeling
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FSE-1 FSE-4 FSE-5 FSE-9 FSE-6

Glacial 
Drift



USGS

0 100
meters

3

1

5
7

9
10

Drawdown (meters)

0 2 4 6 8 10

Simulated Drawdown

Pumping FSE-6



USGS

Hydrologic Characterization  ~ 100 meters ? 

Don’t forget the obvious! 
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Aquifer Test - CO Well Field
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Hydrologic Characterization  ~ kilometers ? 

Objectives, degree of detail, and capabilities? 
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Hydrologic Characterization  ~ kilometers ? 

Can we (with confidence) ? 
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Geologic MappingRemote Sensing Regional Hydrology

Ground-Water Flow and
Transport Modeling
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Unconsolidated Overburden

Bedrock

Lumped-Parameter Model:
(a good place to start)
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Distributed-Parameter Model:
(to define a better understanding of physical processes)
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Hydraulic Conductivity Measurements at Mirror Lake
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Confidence in estimates of
bedrock properties. . .

Hydraulic and chemical stresses applied in the bedrock
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Regional Ground-Water Flow – Impact of Tunnels

0

450

D
ep

th
 (m

et
er

s)

Bedrock
Unconsolidated 

overburden

Land surface

Tunnel

Equipotentials

0
0

450

1500
Horizontal Distance (meters)

D
ep

th
 (m

et
er

s)

Path lines



USGS

Washington Metro Tunnel Leakage
Bethesda, Maryland
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Diffusion of 137Cs in a Granite Core
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Model Results Versus 3H and CFC-12 Data
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3H CFC-12
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Some closing thoughts. . .

3. Don’t forget the obvious (recharge, water balance, 
stream flow, geologic structure, surficial geology, . . .)

2. Synthesis (modeling) starting on day 1 !!!! data collection

4. Can we characterize regional ground-water
flow in bedrock aquifers with confidence? 

1. Objectives, degree of detail, and capabilities


