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Definitions

1. Boundary Conditions

2. Storage

3. Conceptual Model

Things that add or subtract water 
from an aquifer

The amount of water in an aquifer

Idea of “how” the aquifer works



Ground-Water-Flow System (Natural Conditions)

Spring/Summer
Water level decline
Decrease in storage

Fall/Winter
Water level rise

Increase in storage

Year 1
Stream 
flow



Soil-Water 
Balance

Annual 
Precipitation

40-56 in/yr

20-yr average 
recharge
2-10 in/yr

Drought 
recharge
<2-6 in/yr

Differences 
amongst 
aquifers



~47 in/yr
Precipitation

~8 in/yr
Recharge

Drought recharge (1 sq mi)
Carter Run – 63 mgal
Goose Creek – 45 mgal

2007 vs 2001
Timing of Recharge is Important

Marshall
FCWSA Water use = 39 - 46 mgal/yr

~31 in/yr
Evapotranspiration



Well Construction Area contributing 
recharge to a well



Monitoring Network

Groundwater levels –
5 wells

Streamflow –
4 streams

Water in vs Water out 
= ∆Storage



Storage
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• Recharge
• Streamflow

• ET

• Pumping



wellwater.oregonstate.edu

groundwater.sdsu.edu/

Aquifer Pumping



Data from EGGI Reports

Accessed from 
http://www.fauquiercounty.gov/government/
departments-a-g/community-
development/planning/long-range-
planning/hydrogeology-study-documents

New Baltimore/ Vint Hill 

8 pumping wells

Marshall

11 pumping wells

New Baltimore/ 
Vint Hill 

8 pumping tests

Groundwater data will 
always be sparse–that is 
the nature of our science. 
Determining how, where, 

and when to collect data in 
a more informed manner is 

the best way to advance 
conceptual understanding 

and management of 
groundwater systems. 

Kikuchi (2017)



Steps in a geohydrologic project
1. Define the problem

10. Engineered solution to problem
- Groundwater flow model
- A replica of a “real-world”

groundwater system

Need datasets and tools to address the effects 
of natural and induced changes in storage on 
groundwater availability.   

Qualitative description of the system

Knowing requires data.  Informed water 
supply decisions require data to develop 
predictive models. 

2. Conceptualize the system

3. Envision how the problem will affect your system
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