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Hydrologic Characterization & Modeling
In Bedrock Aquifers ~ 100 meters ?




Objectives of the Investigation?
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Hydrologic Characterization ~ 100 meters ?




Characterizing Fractured Rock over Dimensions ~ 100 meters
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Finite-Difference Model
for Ground-Water Flow
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Simulated Drawdown
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Hydrologic Characterization ~ 100 meters ?

lous!

Don’t forget the obv



USGS Fractured-Rock Mirror Lake Watershed, Hubbard Brook
Field Research Site Experimental Forest,
Grafton County, NH
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Aquifer Test - FSE Well Field
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Aquifer Test - FSE Well Field
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Hydrologic Characterization ~ kilometers ?
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Hydrologic Characterization ~ kilometers ?




Characterizing Fractured Rock over Kilometers
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Lumped-Parameter Model:

(a good place to start)
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Distributed-Parameter Model:

(to define a better understanding of physical processes)

Pemigewasset River




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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Estimating "Bulk" Properties
of the Bedrock (10's meters)

Bedrock

Generic Description of
Time-Varying Drawdown in a Pumped Well
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Regional Ground-Water Flow
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Regional Ground-Water Flow — Impact of Tunnels
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Washington Metro Tunnel Leakage

Bethesda, Maryland




Madison Limestone
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Hydraulic Conductivity Measurements at Mirror Lake
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Tritium Concentrations - 1992
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Mirror Lake Watershed, New Hampshire
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Laboratory-Scale Experiments

Diffusion of 13’Cs in a Granite Core
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Tritium (TU)
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Tritium Versus Modeled CFC-12 Recharge Year
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Tritium (TU)

Tritium Versus CFC-12 Concentration
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Model Results Versus 3H and CFC-12 Data
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Effective Matrix Diffusion at Different Scales
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Some closing thoughts. . .
1. Objectives, degree of detail, and capabilities
2. Synthesis (modeling) starting on day 1 - data collection

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

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