
1

Groundwater Features Map of Chatham County:
- A Product of Geologic Mapping 

Contact info:
Phil Bradley
Assistant Section Chief / Senior Piedmont Geologist
North Carolina Geological Survey
N.C. Dept. of Environmental Quality
(919) 707-9241 (o)| pbradley@ncdenr.gov

tel:(919) 707-9241
mailto:pbradley@ncdenr.gov


https://chathamhistory.org/pdfs/MtVernonSpringsHealthandBeauty.pdf
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LiDAR – (Light Detection and Ranging) Hillshade Topography Data
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LiDAR – (Light Detection and Ranging) Hillshade Topography Data
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Abundant -
Faults, dikes and lineaments

Diabase dike
Fault

Lineament

= Groundwater Features
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Faults, dikes and lineaments

Fault, in geology, a planar fracture in the rocks of 
the Earth’s crust…. Faults range in length from a few 
centimeters to many hundreds of kilometers…..

Source: https://www.britannica.com/science/fault-geology

Dike, also called geological dike, in geology, tabular 
or sheetlike igneous body that is often oriented 
vertically or steeply inclined to the bedding of 
preexisting intruded rocks……..
https://www.britannica.com/science/dike-igneous-rock

San Andreas Fault, 
California –
Source USGS

Lineament (in geology)
a linear topographic feature that reveals a 

characteristic (such as a fault or the subsurface 

structure)……
https://www.merriam-webster.com/dictionary/lineament

Dike of the rock 
type diabase in 
quarry.  South 
Boston, Va.

https://www.britannica.com/science/geology
https://www.britannica.com/science/fracture-in-mechanics
https://www.britannica.com/place/Earth
https://www.britannica.com/science/fault-geology
https://www.britannica.com/science/geology
https://www.britannica.com/science/igneous-rock
https://www.britannica.com/science/stratification-geology
https://www.britannica.com/science/rock-geology
https://www.britannica.com/science/dike-igneous-rock
https://www.merriam-webster.com/dictionary/linear
https://www.merriam-webster.com/dictionary/lineament
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Abundant -
Faults, dikes and lineaments in Chatham County
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Abundant -
Faults, dikes and lineaments in Chatham County

Why so many Groundwater Features in 
Chatham County?

Draft



Why?  Location, Location, Location



Why?  Location, Location, Location



Ca. 220 ma
Pangea Breakup

Ca. 300 ma – Pangea



Why?  Location, Location, Location



Base figure modified from clip art from The Florida 

Center for Instructional Technology, accessed on 

2/15/2018

Perspective view of hillshade LiDAR looking toward northeast of lineament network
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SNE-2362
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Goldston-471



SNE-2362
MO-460

Goldston-471

Goldston – 471
Looking south
Sept. 19, 2019

Goldston – 471
Looking north
Sept. 19, 2019



Goldston – 471
Looking north
Sept. 19, 2019
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Chatham County Groundwater Conceptual Models – Carolina terrane



DRAFT

Piedmont Groundwater Conceptual Model



DRAFT

Strong preferential pathways for groundwater flow and contaminant transport may exist 

proximal to lineaments, faults and diabase dikes

Chatham County Groundwater Conceptual Model

Zone of increased permeability and groundwater flow
(lineaments, faults and diabase dikes)



Scenario 1 New residential area with wells of varying gallons per minute due 
to varying fracture density

DRAFT



Scenario 1

High gpm well
Low gpm well

Moderate gpm well

New residential area with wells of varying gallons per minute due 
to varying fracture density

DRAFT

Siting of groundwater wells: This dataset can help land owners, environmental professionals, well drillers, and other stakeholders to 

site productive groundwater wells.  Wells installed within zones of increased fractures (a Groundwater Feature) will have a higher 

likelihood of being a productive well.



Farm with high capacity well

Property line

Scenario 2 Pre-existing high capacity well on adjacent land and possible competition from 
new high capacity well

DRAFT



Farm with high capacity well

Residential neighborhood with 
high capacity well for whole 
neighborhood

Property line

Scenario 2 Pre-existing high capacity well on adjacent land and possible competition from 
new high capacity well

DRAFT

Mitigating the impact of well interference: Pumping a well removes groundwater and lowers the water level in the well and nearby rock as water is 

diverted toward the well.  If multiple wells are installed in a fractured bedrock aquifer, they may compete for water and cause an enhanced lowering of the 

water table.  In locations in the vicinity of Groundwater Features, the lowering of the water table may be more pronounced and may extend in a preferred 

direction due to the linear nature of the Groundwater Feature.  Understanding the relationship of the location of water wells and the bedrock fracture 

network is important to avoid and/or help mitigate well interference issues.



Known point source

Residential neighborhood with 
high capacity well for whole 
neighborhood

Property line

Scenario 3 Known point source of groundwater contamination

DRAFT
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Chatham County Groundwater Conceptual Models – Triassic Basin
Detailed geologic data collected as part of the Wake/Chatham Low-level radioactive Waste Disposal Site Evaluation – in 1990’s

Wake/Chatham 
Low-level 
radioactive 
Waste Disposal
Site
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Block diagram showing conceptual model of 
Triassic sediments

From: Wooten, R.M., Bartholomew, M.J., Malin, P.M., 2001, Structural features exposed in 
Triassic sedimentary rocks near the proposed low-level radioactive waste disposal site, 
southwestern Wake County, North Carolina: in Hoffman, C.W. ed., Field Trip Guidebook 50th

Annual Meeting, Southeastern Section Geological Society of America, April 2001, p. 51-74.

Triassic basin – Groundwater Conceptual Model:

Groundwater flow is a combination of fractured flow and a small component of saturated flow in 

the poorly lithified sedimentary rocks.

Strong preferential pathways for groundwater flow and contaminant transport may exist 

proximal to lineaments, faults and diabase dikes

DRAFT
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Block diagram showing conceptual model of 
Triassic sediments

From: Wooten, R.M., Bartholomew, M.J., Malin, P.M., 2001, Structural features exposed in 
Triassic sedimentary rocks near the proposed low-level radioactive waste disposal site, 
southwestern Wake County, North Carolina: in Hoffman, C.W. ed., Field Trip Guidebook 50th

Annual Meeting, Southeastern Section Geological Society of America, April 2001, p. 51-74.

Potentially high volume groundwater wells

Groundwater Resources

Potentially low volume groundwater wells

Example

DRAFT



Residential neighborhood with high 
capacity well for whole neighborhood

Property line

Scenario 4 Manufacturing plant with chemical storage

DRAFT



Residential neighborhood with high 
capacity well for whole neighborhood

Property line

Scenario 4 Manufacturing plant with chemical storage

DRAFT

Pathways for contaminants exist but is the groundwater vulnerable?

Groundwater vulnerability studies may be needed.

If a release occurs, is the 
groundwater resource at risk of 
contamination?

What if?



Area of Detail











Rocky River


