Will Your Well Go Dry’?

The Future of Groundwater

|g’,Western Loudoun

LCPCC Groundwater Study* raises
concerns about the reliability of our
groundwater.

The following provides a shared baseline
of information.

*LoudounCoalition.org



AGENDA

What to Know

Why it Matters
What is Being Done
What You Can Do
What's Next
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What to Know about groundwater, your well
and our water supply

Why It Matter to you, local businesses, wildlife

What you can proactively do now to help
address our drinking water supply

Where we go from here.



What to Know

1. Our groundwater supply is
vulnerable to disruption

2. ltis increasingly stressed
by both natural and human
factors

3. Our wells are increasingly
competing with each other

 Whatis an aquifer?

« Simple technical definition: "A body of
permeable rock which can contain or
transmit water."

KEY POINT: Not all aquifers are alike.



POINT 1: Vulnerabilities
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« Coastal area has multiple layers of aquifers that are
thicker and deeper than ours.

« Our aquifers are relatively THIN AND SHALLOW.

 Below 1,000 feet, no more water



Vulnerabilities
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KEY POINT: Loudoun's aquifers contain much less water
per volume of rock.

* |nthose deep aquifers to our east, the rock formations
can store ten times more water.

e Our aquifer is ancient bedrock with lots of cracks and
fissures in it. Karst can only hold up to 5% water by
volume — much less than coastal aquifers.



Vulnerabilities

Our aquifer is uneven
(karst)

Source: Taylor, Charles J., and Earl A. Greene. "Hydrogeologic characterization and methods Source: Loudoun County
used in the investigation of karst hydrology." US Geological Survey (2008).

The area around Lucketts has a particular kind of geology — karst.
The aquifer is shallow and doesn't hold much water, AND ...

Also unlike the coastal aquifers, the water isn't distributed evenly. It
occurs in random cracks and cavities.

That means locating the groundwater is less predictable and the
amount of water available is very location-specific.
As red circle USGS illustration shows, sometime drillers miss the
mark and all they have is a $35 thousand dry hole.

Other important concerns that are specific to karst include:

Sink holes

Pollution — due to close connection with surface water, less natural
filtration

. Source: Taylor, Charles J., and Earl A. Greene. "Hydrogeologic

characterization and methods used in the investigation of karst
hydrology." US Geological Survey (2008).



Point 1: Our groundwater supply
Is vulnerable because:

Our aquifer is:
> Shallow
> Holds less water

> Uneven and less predictable




POINT 2: Increasing Stresses on
Groundwater Supply

1. More wells O -

2. Less recharge
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We’'re Taking Out More Than is Going Back In
Why?

1. More Wells
2. Lessrecharge

Point 1 reminder: Our aquifer is more
vulnerable than others.



Increasing Stresses

MORE ACTIVE WELLS:
- 6,000 in 1980
- 19,000 today
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More water out of the ground, first, because there
are more wells. 6,000 active wells in
1980. 19,000 today.

“MORE STRAWS IN THE BUCKET”

TWICE AS MUCH WATER as 40 years ago.



More Active Wells

* More town and
community systems

* 50% of the wells are
within 200"

* 90% are within 550'

This is what those 19,000 wells look like on the
map.

Blue dots are private water systems.
Pink areas are town and community water-
wastewater systems — due to the karst, these are

particularly important in the Lucketts area.

Rural Loudoun is getting very crowded.
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Wells and the Water Table

What is a:

"Water
Table?"

"Cone of
Depression?"

Groundwater Photo Gallery | U.S. Geological Surve

Crowding is important because it affects the water table
When the water table falls, some areas may lose access
to groundwater supply

"Water Table" is the highest point in the aquifer where
groundwater is found (closest point to the surface).

"Cone of Depression" is the part of the water table that falls
when a well is pumping.

When wells are pumping, they lower the surrounding water table
in "cones of depression."

This is dynamic, like a trampoline.

The "cone of depression” is in addition to any reduction in the
water table due to natural causes.
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Increasing Stresses

Less "GROUNDWATER RECHARGE"
A. More development
B. More community water systems
C. Prolonged drought

D. Changing rainfall patterns

“RECHARGE” = WATER GOING BACK INTO THE
AQUIFER

We've calculated western Loudoun’s recharge has
been reduced by 5-10% in recent decades.
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Less Recharge Because ...

A. More development means:
* More runoff and less infiltration

40% evapotranspiration 38% evapotranspiration

25% shallow 3 21% shallow '
infiltration nfiltration
25% deep 21% deep
W infilration W infitration
Natural Ground Cover 10%~20% Impervious Surface
Source: Center for i eam Corridor Restoration-Principles and Practices, 1998
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More ROOFS, ROADS, TURF LAWNS, ETC.
[FROM SLIDE] 10-20% IMPERVIOUS
SURFACES = TWICE AS MUCH RUNOFF
LESS INFILTRATION



Less Recharge Because ...

B. Community systems don't
discharge into the ground

Private septic systems return  Town and other community
water to the ground systems discharge to streams

= - F
_ DripDistribution | Al

* This is one of the major points of controversy

about the County’s plan to expand Waterford’s
treatment plant to process wastewater from
Paeonian Springs.

All the additional treated effluent would be
discharged in Catoctin Creek.

It would be a net loss of local recharge.
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droughts

Recently more prolonged

C. Prolonged drought

Increased frequency of extreme

Less Recharge Because ...

Precipitation from 2026-03-23  Updated: 2026-03-25
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Twice as many extreme droughts (-3) in the past 50
years compared with the previous 50 years

Recent drought more prolonged — point to circled

area with no blue lines.

DEQ assessment — EMERGENCY for groundwater

Last year, most towns adopted VOLUNTARY
RESTRICTIONS

In January, Purcellville imposed MANDATORY
RESTRICTIONS
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Less Recharge Because ...

D. Increasing intensity of heavy rainfalls
produces more runoff and less infiltration

L L

ntensity (hundredths of inch

1970 WASHINGTON D.C.

Source: National Westher Service *https:/www.youtube.comiwatch?v=UuQ0JWMPG5Y"

Increased rainfall intensity causes more surface runoff
and results in less infiltration and recharge to
groundwater.

We've had a 15% increase in rainfall intensity since
1970.

Little recharge from the torrential downpour we
had a couple of weeks ago.
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RESULT: Declining Water Table
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has declined 10-40 feet Levels

* Map based on tens of
thousands of well records

» Comparison between pre-
and post-2000 water levels

. 4
* More assessment is needed
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The combination of:

A vulnerable groundwater supply, and
Increasing stress on the aquifer results in a declining water
table.

AII this takes us back to the LCPCC STUDY.

Analyzed A RANGE OF DATA SOURCES COLLECTED BY
THE COUNTY and found:
WATER TABLE HAS FALLEN 10-40 FEET IN SOME
PLACES
The “red blob map” also shows:
« 760 DRY WELLS, 235 REPLACEMENT WELLS
e Does NOT show: 3,200 ABANDONED WELLS (14%)
Based on a number of different data sources.
» Well data submitted by drillers
» Data from State and County monitoring wells

» Hydrology studies submitted for new developments, etc.

See FAQs at loudouncoalition.org for DETAILED
EXPLANATION OF THE METHODOLOGY.

STRESS: This is NOT a map of the water table — MORE DATA

AND ANALYSIS NEEDED!
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POINT 3: More Wells Means
More Well Conflicts

Aerial View near Lovettsville (from Developer’s ad)
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Photo: Another illustration of rural CROWDING
EACH OF THESE NEW HOMES HAS A WELL
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Competing “Cones of Depression”

original
pumping forms the water table /
cone of depression {(OWT) overpumping forms —
a deeper cone of depression

OVERPUMPING

+ forms a very deep cone of depression
+ drigs up the stream
+ hame owner on the left must spend

alot of money

Best Practices for Owners of Domestic Wells in Alluvial Aquifers, The Groundwater Project, 2026, gw-project.org

A typical well will drop water levels 100-200 feet for a few minutes
while the pump fills the household pressure tank of several tens of
gallons.

If another well is running in the cone of depression, the second
pump may fail.

Some hydrogeologic studies submitted to the County have
confirmed that new wells are competing for the same source of
groundwater that existing households already depend on.

An ongoing debate in Purcellville on this issue. The Valley
Commerce Center wells would reduce potential groundwater
supply to the town.

Many anecdotal stories without proof. IF YOU'RE CONCERNED,
PUT A WATER MONITOR ON YOUR WELL!
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Competing Cone of Depression
Example: Valley Commerce Center Purcellville
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On Map:
e Town of Purcellville’s wells
« VCC property

» dotted red lines = Purcellville well's cone of depression

Purcellville Town Council voted against annexation
Application for County re-zoning

County Staff recommended against re-zoning

County Planning Commission recommended approval

County Supervisors Meeting April 15
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Competing Cone of Depression
Impact of VCC Pumping

! Legend

11 Municipal Valley
Wells @ Commerce
Flow Center

* VCC “cones of depression”
overlap with Town Wells

Direction * Divide
++ Drawdown VCC_Impact
-

* Proposed VCC well -
pumps 30% more thanthe ~ [EEREERESEEEE T o 3
nearest Town well (Forbes) - i

» Groundwater taken by VCC
would not be available for
the Town water supply

* Purcellville’s demand
already exceeds its
groundwater supply

* NOTE: Colors over VCC are CUMULATIVE IMPACT OF
OVERLAPPING VCC AND TOWN CONES OF DEPRESSION ON
THE LOCAL WATER TABLE

CONTEXT: 2019 Study Submitted to Town of Purcellville (citation:
Jacobs Powerpoint presentation)

« Maximum Daily Demand was expected to exceed operational
capacity (reservoirs and wells) by 2019.

« Since then, Town has brought two more wells on line.

« Study said three more wells are needed to meet demand.

» |n addition to VCC and Western Rec Center.

» Keeping up with demand is forcing the Town to pump more than
is sustainable in the long run.

* Projected demand is about one-third more than sustainable
capacity of the Town’s wells.
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Why It Matters

Farms
Need Water
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Summary so far:

« Our groundwater supplies are increasingly unreliable
because:

» Our bedrock aquifer is unconfined and has limited
capacity

» We’re taking more and more out of that aquifer

« At the same time, less and less water is going back in
to recharge the aquifer.

Why does this matter?

It matters for our farming community. The Coalition study
was initiated by its Agriculture WorkGroup.

Raising horses and cattle are two of our biggest farm
businesses, and they both require a lot of water.

Some farmers are already having to change their farming
practices to adjust to declining groundwater resources.
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Rural Business Needs Water

Photo with permissi
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It also matters for our breweries, wineries, event
centers and other rural tourism businesses, which
create a lot of jobs and income and pay a lot of
taxes to the county.
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Residents Need Water

Photo credit: John Ellis
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« And of course it matters for our residents, both in the
towns and villages and in the rural areas.

« What is the market value of your house and property if
you have no water?

« If existing wells run dry, we may be able to replace them
with new wells that draw water out of different cracks in
the bedrock.

« However, this is expensive. Capping an old well and
replacing it with a new one currently costs in the
neighborhood of $40-50 thousand.

 Also, there’s no guarantee that you will be able to find a
new source of groundwater on the first try.

* It's possible that the drillers will only find dry holes.

« Taking all that into account, it's obviously critical that we
make sure the groundwater needed for new residential
and commercial development doesn’t take water away
from existing homes, farms, and businesses.
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Our Environment Needs Water
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Of course our environment needs water also. Water is
essential to our wildlife and our native vegetation and
trees.

Were it not for groundwater we would not have any
streams and creeks



Related Concerns

Easements, Clusters, 20+/40+ Vacant
& Recombined w/Res Communities

Source: Loudoun GeoHub
Data files, Jan. 2021
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Questions may have come to your mind:

« Is the situation going to get worse? What if my well runs dry, or if my
neighbor’s well or a new well impacts me?

Here are some additional concerns:

» Approximately 10,000 more homes could be built based on current
zoning. This map shows existing wells, protected lands and lots that
can be developed alone, redeveloped or in some combination of lots.
We'll be posting the presentation and notes so you’ll be able to
review this more closely.

« If current trends continue, more wells may go dry, causing
homeowners to drill a new well at a cost of $30-50 thousand dollars.

But bringing a central water system to western Loudoun would cost

hundreds of millions or more depending on the extent of the need, and

there are many steps that should be taken before even considering this

kind of extreme action.

GREEN Land Trust Easements

ORANGE County Easements

BLACK polygons - Cluster Developments

BLACK square/diamonds 20+/40+ Vacant Parcels
RED Recombined Parcels

COLOR POLYGONS Existing Residential Communities o6
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What is Being Done?

County
« Environmental Commission recommends
restarting groundwater analysis and monitoring

- County staff recommendation coming in near
future — decision by Board of Supervisors will
follow.

State

- $200K for a groundwater study in Loudoun and
Fauquier awaiting final State budget approval.
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Public officials and the County's environmental
commission are aware of the issue:

The environmental commission recommends
that the Board of Supervisor restart a
groundwater analysis and monitoring program
Staff will be proposing their own
recommendation soon, and the Board will likely
direct next steps.

At the State level, Delegate McAuliff and
Senator Perry have been successful in
promoting a $200,000 groundwater study for
Loudoun and Fauquier that will hopefully get
final approval later this month.



What YOU Can Do:

1. Spread the News
2. Advocate: County/State

3. Conserve Water

Our groundwater situation is a “tragedy of the
commons” when everyone has access to a critical
resource that no one owns.

But no one has a picture of the fracture they're
tapping, how much water is in it, how much they're
using, and if or when their well may dry up.

History has many examples of how people suffer
individually and collectively when a resource is
overused.

To prevent that, we need agreed-upon rules or
Incentives.

Neither of those currently exist in western Loudoun.
We’'re asking for your help to get there in three main
ways.

28



1. Help Get Out the Word!

« Invite others to upcoming
community meetings!

* Share information!

* Use the community
grapevine!

» Social media!

» Letters to the papers!

» Tell us about your situation!

29

This is a first step!

Please, talk with your friends and
neighbors in your everyday life and
conversations to increase their awareness
and understanding.

The better informed people are, the greater
the chance we have to keep our
groundwater sustainable over the long
term.

29



\14
2a. Advocate to the County /;'Zi

The County should:

* Collect and analyze data I

é
* Require well monitoring and I l
reporting L
* Increase dedicated subject u_

matter expert staff

+ Establish water management
plan

30

Next advocate to the County to collect and
analyze data

Ask for well monitoring and reporting to be
required for all wells.

Ask for dedicated subject matter experts on
staff

Urge the County to establish water
management plan

30
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2a. Advocate to the County
The County should:

» Adopt water conservation,
recharge standards and
drought restrictions

* Regulate “permitted uses”
(in the Zoning Ordinance)

» Encourage State establishment
of Groundwater Management
Area

31

Adopt recharge standards and drought and water
conservation measures

Regulate “permitted uses” (in the Zoning Ordinance)
Encourage State establishment of Groundwater
Management Area.

Additional information can help the County better
understand the status of our groundwater supply and
manage challenges.

This will help to ensure that users don't experience
unintentional negative consequences.

With more data, the County can better assess the need for
additional regulations.

Overuse of groundwater is a problem in many areas
beyond ours, it's time to act.

Water is essential to support our communities, and
groundwater awareness and protection are key to ensuring
that we don't run out.
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2b. Advocate to the State

Virginia Groundwater Management Areas

< Wshiogion, B

SR M | State law:

Withdrawal permits are only
required within an established
“Groundwater Management
Area’

No withdrawal limitations in
rural Loudoun
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Virginia Groundwater Management Act of 1992

§ 62.1-259 Governs how ground water is to be managed,
requires a groundwater management area be developed
before groundwater withdrawal permits can be
contemplated. It also provides criteria for permits and
exemptions.

» There are currently two GMAs in Virginia, bordering both
sides of the Chesapeake Bay

« Without limits, groundwater withdrawals for commercial
uses can be harmful

» Our state representatives have been very helpful and
Delegate McAuliff has pledged to push for a Groundwater
Management Area for western Loudoun and Fauquier. But
first that funding for the groundwater study needs to be
approved and then DEQ can start the study.
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3. Practice Water Conservation

_' g

Inside and Outside

- wasted
Fix leaks

inefficient
watering methods and systems.

Curb your water waste!

Buy efficient appliances
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Now we come to ourselves. You may not think much
about conserving water but there are many steps you can
take to protect yourself and your water supply listed on
the handout you got.

Just to name a few points to consider--Indoors and out,
you can easily lose a few hundred to several thousand
gallons of water per year from each leaky faucet,
showerhead, toilet or irrigation system.

It pays to choose water-efficient appliances and use rain
barrels, cisterns, and more strategies outdoors to reduce
your usage.

One big thing you can do is adjust your landscaping to
use native plants and trees allow to boost groundwater
recharge and help prevent runoff. LWC and PEC are
willing partners in such efforts.

Also contact Loudoun Soil and Water Conservation
District for cost share programs and free technical
support.
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What’s Next?

1. Public engagement
April 15th — 6pm BOS Public Hearing: Valley Commerce Center

2. Advocating to County Board of
Supervisors

3. Advocating for a state “Water
Management Area”
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Before we go to questions and answers, we want to give you a
quick rundown on upcoming activities.

Attend and speak at the Valley Commerce Center public hearing
(April 15); support recommendations to get a groundwater
program kicked off by County government. Tell the Board of
Supervisors what you think.

The easiest way to do that is to send them an email. But it is
much more effective if large numbers of us show up to their
meetings to speak, wave signs, and make it clear to them that
this is important to us.

We'll be following up with notices for these events by email and
social media. Be sure to leave your contact information on the
sign-up sheets so we can share more information in advance.
The funding that Senator Perry and Delegate McAuliff have
hopefully secured will allow the Department of Environmental
Quality to scientifically assess groundwater conditions in western
Loudoun and Fauquier County.

This study is a prerequisite to the potential creation of a state
Groundwater Management Area.

Please thank our state representatives by phone or email, for
securing the funds for the study and encourage them to push for
a Groundwater Management Area.

34



Discussion
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Now we’ll move to the Q&A portion of our meeting.
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