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“Well Withdrawal Footprint”

▪ “Depth-Rate Index” == 

Depth of Water per Time

▪ Depth-Rate Index is the Scale of the Footprint



Depth-Rate Index Example

▪ Recharge rate (e.g. inches / year)
▪ The volume of water that recharges through the 

footprint area equals the well withdrawal rate  

▪ NOT a capture zone; No hydrogeologic basis; 

Does NOT show where the water comes from!

▪ Shows size (volume) of withdrawals, as areas 

centered on well locations

Q (in3/yr)
______________

Area (in2)  = 
R (in/yr)

Recharge 

rate {



Example Depth-Rate Indexes

▪ Water-Resource Metric
▪ Recharge  

▪ Stream Base-flow Statistic  /  Drainage Area

▪ Total Natural Inflow  /  Aquifer Area

▪ Water-Level Decline Rate (scaled by Sy)

▪ Management
▪ Allocation Limit  /  Area

▪ Cartographic Design
▪ User-Selected – Depth-Rate Index is ‘Scale’ of  

Withdrawal Footprint Map





Closely Spaced Wells –

Combined Area of 

Overlapping Symbols 

Does NOT Proportionally 

Represent Withdrawals 









Depth-Rate Index = 14.7 inches/yr

(average baseflow)

(Conlon et al. 2016)
Preliminary Information-Subject to Revision. Not for Citation or Distribution
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From Spreadsheet
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Display Results



Display Results



Export for Map Display



Depth-Rate Index = 14.7 inches/yr

(average baseflow)

(Conlon et al. 2016)
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Depth-Rate Index varies with Bedrock Geology

Recharge Rate   0 (Diabase) - 11 inches/yr

Adams County

(Conlon et al. 2016)
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after Goode (2016)
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Groundwater-Flow Model

Lansdale, Montgomery County

Depth-Rate 

Index = 

Model 

Recharge

(Goode 2016)



The Footprint is NOT a Capture Zone!

(Goode 2016)



WellFootprint and 

ModelMuse

A New Map App for 

Visualizing the Magnitude of 

Pumping

Dan Goode      djgoode@usgs.gov



The following reference and 

background slides were not shown 

during the live presentation at the 

Symposium.
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Depth-Rate Index =

50-yr-Low Annual Base Flow

Basin Area

______________

(Goode 2016)



Spatially Variable Baseflow

Depth-rate 

index
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Depth-Rate Index =

Avg. Water-Level Decline

Rate (1 m/yr), Scaled by 

Specific Yield (0.1)

= 0.1 m/yr

(Goode 2016)


