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How does pumping a well affect stream (pond) in western Loudoun?
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Neighbors well runs dry?

Dewatered
fracture (well
runs dry)

Bedrock
aquifer

WELLS “A” AND “B” PUMPING
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Western Loudoun Groundwater Flow Conceptualization

Saprolite

Stream

Fractured Bedrock

Saprolite

Thrust Fault

Figure 1. Conceptualization of the “bowl” model in which flow through fractures can
occur over distances the size of a watershed (top diagram); whereas in the “ice-cube tray”
model (lower diagram) flow is compartmentalized by the occurrence of thrust faults. The
arrows indicate the preferential flow path in each model.

POTENTIAL RAMIFICATIONS OF COMPARTMENTALIZED FLOW IN THE BLUE RIDGE PROVINCE Thomas J. Burbey,Virginia Water Research Symposium 2003




Groundwater movement in limestone conglomerate

Groundwater Occurrence and Transport in Limestone Areas Conduit (open channel) flow

* Wells are substantially more

Precipitation

vulnerable to pollution

* Sinkhole formation
* Much higher well yields
 Lower baseflow conditions

Streams are more flashy

‘ ‘n
Fractures Mud-filled vo

\| Limestone Conglomerate

Water table
Adapsed from Cerrens, 2007

feas Loudoun County
/ VIRGINIA
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Springs and Sinkholes

Locations are legacy soil
mapping sites.

No monitoring of spring
water levels or discharges.

Approximately one year later, the sinkhole reopened at the same location. The
sinkhole is approximately 20 feet in diameter and 15 to 18 feet in depth.
(photograph date: June 29, 2006; source: Leesburg Today)
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Groundwater
Water Level

Monitoring 1) US Geological Survey (USGS) - 3
wells since 1960’s

2) Loudoun County - 14 wells since
early 2002

3) Loudoun Water — Dozens of
community wells (Beacon Hill,
Creighton Farms, Elysian Heights,
Raspberry Falls, Rokeby, and
Selma Estates)




USGS

Groundwater
Water Level
Monitoring Wells

Inmitiated 1963

Periodic field
measurements,
followed by
automated “real-
time” data
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Streamflow: Status

@ Above flood stage

All-time high for this
day

Much above normal
Above normal

¢ Normal
Below normal
Much below normal

All-time low for this
day

@ Not flowing
® Not ranked

# Measurement flag

100" percentile
(maximum)

>90"" percentile

76" — 90*" percentile
25t —75% percentile
10" - 24" percentile

<10* percentile

0ot percentile (minimum)

® Recent measurement unavailable

‘Comments: Marker color indicates the current streamflow
condition. Categories are based on the percentile of

existing streamflow records on this day-of-the-year. A
streamgage is not ranked when there is less than 10 years

of record ora cul streamflow value is unavailable.

Flood stages are maintained by the National Weather
Service (NWS) and are not established for all USGS

streamgages.
Source:
Service:

)

Click streamflow stations to access
e real-time data, time-series graphs,
and station information.

Groundwater Levels

) oePrHTOWATER

A 0-50feet

A >50-100 feet

4 >100- 150 feet
>150 - 200 feet

> 200 - 250 feet

dashboard.waterdata.usgs.gov
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USGS Groundwater Water Level Monitoring Wells

dashboard.waterdata.usgs.gov
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Loudoun County Groundwater Monitoring Network

- Initiated 2002 T -~ T e A
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County Monitoring Well Network
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Groundwater Deviation

Deviation is the change
from long-term average

Daily fluctuations are
generally 5 to 10 feet

Response to rainfall is
generally rapid (days)
and groundwater age
1s very young (years to
decades, not centuries)

Select wells are
1mpacted by nearby
pumping (VRGO,
LUNNS)
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Frederick A

il e Elysian Heights | County (=) .

“The purpose of the Loudoun Water
Groundwater Monitoring Program is to
systematically obtain the data necessary
to effectively protect and manage
Loudoun Water’s vital groundwater
supplies.

For every community system monitored
to date, 1t has been demonstrated that
the wells are not depleting the bedrock
aquifers capacity and that sufficient
recharge is available to support the
groundwater withdrawals. This
monitoring program is necessary to
determine if this remains the case under
all climatologic conditions associated
with climate fluctuations and climate
change. It is important to note that no
significant dry or drought conditions
have occurred since the start of this
Groundwater Monitoring Program;
therefore, results and interpretations
could vary significantly under different
climate conditions.”
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Loudoun Water
Community Water Systems and
Bedrock Geology Map
Groundwater Monitoring Program
Loudoun County, Virginia
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Supply Systems
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I:l Basalt

l:l Carbanate conglomerate, siltstone
I:l Conglomerate, sandstone

I:l Metabazalt

I:l Metasiltstone, phyllite

i I:l Quartzite
l:l Sandstone, siltstone

I:l Landstone, siltstone, conglomerate, shale
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FIGURE 2

Groundwater Investigations, A Division of GZA

LOUDOUN & WATER

2020 ANNUAL REPORT GROUNDWATER MONITORING PROGRAM

LOUDOUN WATER COMMUNITY GROUNDWATER SYSTEMS
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Drought Streamflow

Daily Streamflow

Catoctin Creek at Taylorstown
1930 to 2021

Annual cycle

1 L L1111

Using the long-term stream gage 10000

data on Catoctin Creek at
Taylorstown dating back to 1930
and 11E)1].rec11011:atlon_ ata from
Washington DC since 1900 and
Loudoun County in recent decades
there three years of noteworthy
dryness; 1930, 1941 and 1999.

In 1930, 20.08 inches was recorded
at Bentfeg Gregg's rain gauge in
Lincoln. Leesburg got even less
than that, said Jules R. Lintner,
the county extension agent at the
time.

During 1941 and 1999 the lowest
flow rates were recorded values,

however there was prolonged low 1
flow from summer to mid-winter.

1 L 1Ll

Streamflow in Cubic Feet per Second

10

https://www.loudounhistory.org/loudoun-
history-timeline-1900s/ | | | | | | | | | | | |

1/30 2/28 3/30 4/29 5/29 6/28 7/28 8/27 9/26 10/26 11/25 12/25
Day of the Year )

Daily streamflow

https://\fportal.loudoun.gov/LFPortalinternet/0/edoc/577992/2021%20Water%20Resources%20Monitoring.pdf




Drought 1930

Palmer Modified Drought Index
Loudoun County suffers through October, 1930
the worst drought in its history, '
with temperature reaching over
100 degrees for three straight
weeks.

Loudoun fields received one-fifth
or less of the average rainfall.

One 1ssue of the Times-Mirror
lists 415 properties for public
auction.

Goose Creek and Beaver Dam are
dry, and you can walk across the
Potomac without getting your feet
wet.

moderae

=200
0
-299

https://www.loudounhistory.org/loudoun-history-timeline-
1900s/

https://www.ncei.noaa.gov/access/monitoring/historical-palmers/maps/psi/193001-193012



Precipitation 1930

The “dry spell” in 1930 is most pronounced
when shown as cumulative precipitation.

Loudoun had the least rain among the
three counties in 1930 -- 20.08 inches at
Bentley Gregg's rain gauge in Lincoln.
Leesburg got even less than that, said
Jules R. Lintner, the county extension
agent at the time.

July through November was by far the
driest stretch. None of the rain gauges in
the Piedmont registered more than 1.6
inches for that five-month period.

Records suggest that the region went
through two extremely harsh droughts in
the 19th century, but we have no statistics
for either one. Lintner, speaking at the
Planters Club in Septemger 1930, stated
that "the county is a barren waste, not seen
since the drought of 1816-1817." And the
1885 minutes of the Catoctin Farmers Club
mention a "severe draught" that year; grass
for grazing stock was scarce by June, and
in late August, club members spoke of
wheat harvests averaging a bushel an acre.
A typical harvest netted 15 bushels an acre
at the time.

https://WWW.loudounhistor}l.org/history/ dro
ught-survivors-recall-1930

Other droughts of 1938-42, 1962-71, 1980-82, 1999, 2002
were less severe

Cumulative Precipitation in inches

Cumulative Precipitation
1930 to 2021

1930
1941 S

Very dry
summer

and fall in
1930

I I I

130 2/28 3/30 4/29 5/29 6/28 7/28 8/27 9/26 10/26 11/25 12/25
Date within the Year

Cumulative Precipitation

https://Ifportal.loudoun.gov/LFPortalinternet/0/edoc/577992/2021%20Water%20Resources%20Monitoring.pdf




Recharge Calculated From Daily Streamftlow

Calculation Of s Monthly Recharge Catoctin Creek at Taylorstown
monthly recharge to e WET
groundwater using e "
baseflow component 16 April Yearly
. Average

measurement. =14 = e —

£ lanuary

e o4y B N e b
Storm runoff 1s s 7 Lo e e Y ) O O B e 2 s
removed by s . UV May
hydrograph E T/ —— e — | —ifverage | || | _
separation. 5os June Noverhd |\

s I e i
In 50 years, only “ o6 October
~5% decrease 1n i

0.4 september
recharge rate — i
nominally 12 inches. O 0 0 0 P O O O o w2z )
August
DRY
0
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Consulting



>

St

Hydrostudy Tty
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Almost 200 Hydrostudy reports
contains a stand-alone analysis of
the pumping test from which the
ability to transmit water
(transmissivity) and the long-term
ability to store water (storativity)
are determined.

In the rural subdivisions, wells are

drilled and tested on 1/3 to 1/2 of
the lots.

Each well is analyzed for air lift

yield and then pumped +
continuously while other §
. . 3 (= |
observations are monitored. g .

o E—[[B b = &
b aoade
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Abandoned and Replacement Wells

oy

Ry,
04

o Heiéhts

% HydroFracked (29 est)

Abandoned Wells (Estimated) us

o Replacement Wells (65 est)
I Hydrostudy Parcels

Ranson

Charles Town

Data on replacement,

hydrofracked and _
abandoned wells by £12 7
Health Dept is a rough |... 05
eStimate. Germantown Mo\rliitlg';:;neery
Martinsburg

. o i Poolesville
Driller do not always o il e senecacrck
report dry holes.
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Loudoun Groundwater

° EXtenSive amount Of hYdTOgGOlogical data December 9, 1998 www.leeshurg2day.com Public Notices Pages 35, 36 & 37

llected 1 decades, tl
(;(\)7 aiel(:a][e)zle.over several decades, mostly nmugm “Il(lﬂle:

- No indication of catastrophic long-term loss counw “rges waler nesuiclions

of groundwater, just gradual lowering of
water table.

- Historically droughts have impacted
agriculture.

- Modest reduction on groundwater recharge.

- Complex geologic structure resulting in
localized variability of yield and
sustainability.

I GOTCHA: Multiyear Drought in the Future I

Consulting




Thank you

David Ward
dward@earthwardconsulting.com
540-822-5092
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