
PERMITTING OF GROUNDWATER 
RESOURCES DEVELOPED FOR 
RESIDENTIAL SUBDIVISIONS 

IN NORTHERN VIRGINIA

A BRIEF DISCUSSION 



Emery & Garrett 
Groundwater, Inc.

Geology of 
Central 
Eastern 
United 
States



Emery & Garrett 
Groundwater, Inc.

Geology 
of 
Central 
Eastern 
United 
States

Loudoun 
County

Washington, DC



Subdivisions Utilizing Groundwater Resources  in 
Loudoun County, Virginia

Emery & Garrett Groundwater, Inc.



Subdivisions Utilizing Groundwater Resources  in 
Loudoun County, Virginia

Emery & Garrett Groundwater, Inc.



Subdivisions Utilizing Groundwater Resources  in 
Loudoun County, Virginia

Emery & Garrett Groundwater, Inc.



Emery & Garrett 
Groundwater, Inc.

Well Database –
Loudoun County
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Observed Groundwater Levels near Public Water 
Supply  
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HEADLINES OF NEWSPAPER ARTICLES READ …

“Water Resources Inadequate for Development”

(Loudoun Times-Mirror)

“The health of the Catoctin and Goose Creek Watersheds will be 
adversely impacted by residential densitites of one house per 114 
acres in the Goose Creek and one house per 60 acres in Catoctin

Creek Watershed.”

(Leesburg Today)

“There is a great deal of misinformation available on the 
hydrogeology of the western part of Loudoun County . . .”

(Loudoun Times-Mirror)



It became apparent in Northern 
Virginia that there needed to be 
some procedure/ordinance put in 
place that would serve to protect 

existing groundwater supplies 
and local watersheds from being 

adversely impaired by new 
groundwater source 

development.



Groundwater supplies that 
needed protection included:

1. Existing Domestic wells (shallow 
and deep wells)

2. Existing Community wells
3. Existing Commercial wells
4. Existing Agricultural wells



Hydrogeologic testing 
requirements were set forth in a 

Loudoun County Virginia 
Ordinance to evaluate the 

potential effects that proposed 
land development may have on 

existing and future groundwater 
quantity and quality.



Issues that needed to be 
evaluated included, short-term 

and long-term water use, 
groundwater budgets, watershed 
management, and “Safe-Yields.”



Hydrogeologic testing and 
analyses are now required for 
four (4) general types of land 

development activities.



1. Residential Subdivisions
not served by Central Water 
& Sewer (this is further 
subdivided into those drilling 
wells on individual lots and 
those developing communal 
water systems)



2. Solid Waste Facilities(i.e., 
landfills)

3. Resource Extraction Areas
(I.e., quarries and mines)



4. Other Land Uses that serve 
Industrial, Irrigation, 
Commercial, and 
Recreational purposes
(when more than 10,000 gpd 
or 300,000 gallons per month 
are required)



FOR THE PURPOSES OF THIS 
DISCUSSION WE WILL FOCUS 

ONLY ON THE HYDROGEOLGIC 
TESTING/PERMITTING 
REQUIREMENTS FOR 

RESIDENTIAL DEVELOPMENTS
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A) Multiple-Lot Subdivisions served by 
Individual Wells

B) – Hamlet or Cluster Subdivisions served 
by Community Wells 

In an attempt to address groundwater 
concerns relative to the land 

development of Real Estate subdivisions, 
two types of Groundwater Investigations 

were proposed:
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BACKGROUND DATA 
REVIEW

REVIEW OF AERIAL 
PHOTOGRAPHY

GEOLOGIC MAPPING

BEDROCK FRACTURE-
FABRIC ANALYSIS

BACKGROUND DATA 
REVIEW

REVIEW OF AERIAL 
PHOTOGRAPHY

GEOLOGIC MAPPING

BEDROCK FRACTURE-
FABRIC ANALYSIS

LOUDOUN COUNTY HYDROGEOLOGIC STUDY

Multiple-Lot  Subdivisions Community Water Supplies
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HYDROGEOLOGY 
REVIEW; OFF-SITE 
WELL INVENTORY

ASSESSMENT OF 
THREATS TO 
GROUNDWATER 
QUALITY (including 
Nitrate Loading Analyses)

SELECTION OF TEST 
WELL SITES

HYDROGEOLOGY 
REVIEW; OFF-SITE 
WELL INVENTORY

ASSESSMENT OF 
THREATS TO 
GROUNDWATER 
QUALITY

GEOPHYSICAL 
SURVEYS

SELECTION OF TEST 
WELL SITES

continued
LOUDOUN COUNTY HYDROGEOLOGIC STUDY

Multiple-Lot  Subdivisions Community Water Supplies
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Field Investigations
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Feldspathic 
schist

OBLIQUE FRACTURES
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HORIZONTAL FRACTURES
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NO FRACTURES



Geologic - Structural  
Investigations

Emery & Garrett 
Groundwater, Inc.


