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ABBREVIATIONS AND ACRONYMS

cfs: cubic feet per second

DEQ: Virginia Department of Environmental Quality

EPA: U.S. Environmental Protection Agency

MCL: maximum contaminant level

mg/L: milligrams per Liter

NWSCOOP: National Weather Service Cooperatimenitoring station
OWTS: Onsite Wastewater Treatment System

TDS: Total Dissolved Solids

uS/cm: microSiemens per centimeter

USGS: U.S. Geological Survey

WRMP: Water Resources Monitoring Program (Loudoun County)
NWS: National Weather Service (Division of tidaal Oceanographic and Atmospher

Administration)

DATA LIMITATIONS

While efforts have been made to insure the accuracy ofdat presented in this report.oudoun County
does not assume any liability arising from the use of these datdiance orthese data is at the risk of the
user. The U.S. Geological Survey (USGS) and the National Climatic Data Center (who distribute
2SI GKSNJ { SNBAOS RIGFEO KF@S RIEGE ljdzr £t AGe | &4&dz
until they arechecked and corrected as needed. Data used in this report thagiraxésional are:

A USGS rainfall site Limestone/Leesburg, 1/1/2003/31/2013
A USGS rainfall site Catoctin/Lovettsville, 1/1/2002/31/2013
A USGS stream gaging station, typically fro®23/2013 through 12/31/2013

HYPERLINKS

The underlinedtext in this document indicatesyperlinks to additional data and online resourdkat

may be accessed when this document is opened in a program designed to view portable document
format (pdf) files. The report can be foundvatvw.loudoun.gov/watermonitoringand follow the link to
Data Analysis & Reporting.
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2013 Water Resources Monitoring Data Summary

INTRODUCTIOAND SETTING

This document summarizes data collected during various water resources monitoring activities in and

adjacent to Loudoun County, Virginiaby government, private and volunteer organizations during caledar

year 2013. 9Pecifically, data characterizing precipitation, stream flow, groundwater levels, and surface water

and groundwater quality are presented. Loudoun County Department of Buildingand Development either

AT11 AAOO OEAOA AAOA 10O AiipEI AO OEAI &OI I T1TOEAO Oi O
Program (WRMP). The data are presented and discussed in two sections: water quantigyneasurements of
precipitation, stream flows, and groundwaer levels; and water quality z the chemical and biological
characteristics of stream water and groundwater.

The WRMP was initiated in 2001 to help assess the conditions of water resources in Loudoun Couwlyich
has been one of the fastest growing cour@s in the nation during the pastdecade Theestimated population
of Loudounin 2013 is nearly 339,000 and isforecastto reach471,000 by 2030; an increase of39 percent.

General Characteristics of Loudoun County

Loudoun County is located in Northern Virginia approximately 30 miles west of Washington, D.The county
covers anarea of 521square miles and is bordered on the north by the Potomac River and the west by the
Blue Ridge Mountains Figure 1).

Urban and suburban development is concentrated mostly in the eastern part of the county, generally from the
Town of Leesburg to Washington Dulles International Airport and the border wh Fairfax County. The

western portion of the county is
;‘frJefferson
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more rural, with crop farms,
pastures, vineyards, several small
towns, and numerous largelot

residential subdivisions.

LOVET/ASVILLE NN

Loudoun Water, formerly known
as the Loudoun County Sanitation
Authority, owns and operates a
centralized water and sewer
system that serves the developed
area of eastern Loudoun as shown
in Figure 1. The Town of Leesburg
provides treated Potomac River
water to residents inside the Town
limits, and to several residential
areas adjacent to its eastern
boundary. Outside ofthe Leesburg i
and Loudoun Water central 1
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service areas, county residents
obtain water primarily from wells.
In the rural towns and several of
the subdivisions,water may come
from communal water systems
and sewage is treated in small 12 4 6 8 10Mies|
wastewater treatment plants. The = {
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Figure 1. Major features of Loudoun County, VA.
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2013 Water Resources Monitoring Data Summary

Physiography and Geology

Loudoun County intersects two physiographic provinces which areeparated by the Bull Run FaultRigure
1). The fault separates the Culpeper Basin (a Triassage rift basin) of the Piedmont Province on the east
from the Blue Ridge Provinceto the west. The Culpeper Basin is comprised of sedimentary rocks and
sedimentary-derived metamorphic rocks, bothof which may include intrusions of dense, igneous diabase
rock. The northeastern area of the county, generally from the Town of Leesburg northward, is underlain by
limestone conglomerate rock (the Leesburg Member of the Balls Bluff Siltstone) and hag surface features
and hydrogeologiccharacteristics of a karst environment. Western Loudoun is underlain by metamorphic
rocks derived from both sedimentary and igneous parent material. Bedrock in the county is covered by
regolith (unconsolidated sedimentsand soils) that is commonly between 20 and 50 feet thick, but ranges from
0 to more than 90 feet thick. Soils are generally less permeable in eastern Loudoun compared to western
Loudoun.

Watersheds

Watersheds are defined by topography and drain all of the surface water in an area to a single location such
as a stream or lake. They are often used to delineadesas for monitoring, analyzing, and managg water
resources. Watersheds can be defined at many differesttalesbut the watershed scalghat is most convenient

for county-wide investigations in Loudoun is based on the 17 watershed areas shown kigure 2. The
majority of the county is covered ly three major drainage areas that empty into the Potomac River hyay of

the following stream systems:
Goose Creek, Catoctin Creek, ani
Broad Run. Quarter A

N

The eastern and southern
borders of the county share
watersheds with the neigh
boring Virginia counties of
. - - North Fork. .

Falrfax, Prince Wlllam7 and €atoctin Creek Limeston‘i
Fauquier. The upper reaches of SOl Fork rgéranch‘
Broad Run and Sugarland Run Catoctin Creek
watersheds lie to the east in North Fork
Fairfax County and Goose Creek Goose Creek
originates to the southwest in ‘
Fauquier County but all three
streams/watersheds drain into
Loudoun Countyand ultimately
the Potomac River.

Catoctin Creek Csrks

Direct
to
Potomac

Beaverdam
Creek

Upper

The southeastern region of Goose Creek

Loudoun includes the head
waters of Bull Run and Cub Run.
These streams drain out of
Loudoun County to the south
and are ftributaries to the
Occoquan River which
eventually discharges into the
Potomac River.
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L | | | | |

Figure 2. Watersheds and streams in and adjacent to Loudoun
County, VA.
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2013 Water Resources Monitoring Data Summary

WATER QUANTITY

This section presents information on the quantity ofvater resources with data onprecipitation, stream flows,
and groundwater levels in Loudoun Gunty during calendar year2013.

Precipitation

Total annual precipitation in 2013, 454 inches, was 4.1
inches abovethe normal (mean) annual precipitation of
41.2 inchesfor the full period of annual records of 1964
to 2013 at the Dulles Airport monitoring station.
Precipitation data used in the WRMP are obtained from
seven monitoring sites in the county (Figure 3). Four
precipitation stations are part of the National Wather
3 A O O ENWSBcBoperative monitoring network and
two rain gages are operated by the &. Geologial Survey
(USGS). Th&lWSsites haverelatively long periods of
record with one having nearly continuous data since
1930 (Table 1). The two USGS raigages have mostly
continuous data recordsbeginning in 2004 and 2005and
provide data at 5minute intervals.

Data from the longterm records indicate that annual
precipitation has ranged from20.4 inches (at the Lincoln
station in 1930) to 67.7 inches (at theSterling station in

E NWS-COOP Gage
El Loudoun Gage
El USGS Gage

Mount Weather

BRCES E

Lovettsville

T % B
=
Lincoln

01z 4 ] 8  10Miles

Legsburg

Sterling
i

Dulles

2003). For purposes of EAAT OE £UET geand1 Figure 3. Precipitation monitoring sites.

conditions and forcomparison to current conditions,the

standard practice is to groupclimatic datainto periods of 30 consecutive years with themost recent yearof
the groupAT A ET C FdE the 30yedr Beriod of 1981 through 2010, the normal annual precipitation at the

Dulles station was41.3 inches.

Table 1. Precipitation monitoring stations and data.

Annual Statistics (Inches) for

Preci.pita.ltion Start of Station Period of Recof 2013 Days
Monitoring Record Operated Total  missing
Station Name by? 3 Minimum Median Maximum (Inchesj in 2013
Blue Ridge Centdr 2009 Loudoun NA NA NA 31.7 23
Dulles 1964 NWS-COOP 27.0 39.1 65.7 45.4 0
Limestone Branch 2004 USGS 28.0 38.3 76.1 317 47
Lincoln 1930 NWS-COOP 20.4 41.4 63.5 25.0 25
Lovettsville 2005 USGS 27.6 375 61.3 375 13
Mt. Weather 1949 NWS-COOP 24.8 40.0 64.1 47.6 0
Sterling RCS 1978 NWS 30.3 41.8 67.7 47.3 0

L First full year that generally continuous data collection began.

2 National Weather Service Cooperative weather station; U.S. Geological Survey; Loudoun County Governmen
3 NWS-COOP stations record liquid & frozen precipitation; USGS & Loudoun stations record rainfall only.

4 Annual precipitation statistics based on site's period of available record through 2013 (see footnc
5> Only one complete year of data (2011) exists for this monitoring station (50.5").

Loudoun County, VA Department of Building & Development
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2013 Water Resources Monitoring Data Summary

Figure 4 presents annual precipitation
data from the Dulles station from 1981
through 2013. Annual precipitation has
alternated above and belowthe 30-year
median for the last several yearso that
there has not been a prolonged, muki
year deficit or surplus of precipitation.

Figure 5 shows 2013 monthly precip-
itation at the Dulles station in relation to
monthly data for the 30-year period from
1981 through 2010. The data indicate
that during 2013, January, June, July
October and December were above
normal in rainfall, while the remaining
months were below nomal.

A graph of daily precipitation at the
Dulles station is shown inFigure 6. Only
three days during 2013 received rainfall
totals greater than two inches The
greated occurred on October 11 with
3.38 inches and a weekly total of 7.39
inches. Over the entire year, there were
249 days with no recorded precipitation
at the Dulles station
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2013 Water Resources Monitoring Data Summary

Snowfall

Of the total precipitation at the Dulles station during 2013, frozen precipitation totaled 15.2 inches, which was
much less than the normal annual total of 21.9 inches of frozen precipitation and well below the 73.2 inches

in winter season 20092010. Note that frozen precipitation contributes to the total (liquid) reported
precipitation, however, at a reduced ratio based on the characteristics of the frozen precipitation.

example, heavy snow may be a 3 to 1 ratio (3 in of snow = 1 in of water) while dry, powdery snow may be 50
to 1 or more. Snowfall totals are reported by season during the winter and early spring months. The total

snow depthsare aggregated from daily values recorded at three weather stations operated by the Naial

Weather Services as showim Figure 7. The average total of the three stations for each season is also shown.
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Figure 7. Seasonal snowfall totals.

Streamflow

Perennial streamsflow all or most of theyear. In the
past, the USGS has estimated tHadudoun County has
approximately 507 miles of perennial streams while
more recent investigationsusing additional data and
standardized methodologieshave indicated that the
county may have over 500 miles of perennial
streams. Knowing how much water flows in the larger
perennial streams and how it varies over both short
and long time periods is useful in the assessment o
floodplains, flood control, stormwater structures, and
environ-mental conditions. There arel0 streamgages
that measure and record water stage (level) in
Loudoun Caunty streams (Figure 8). Measured water
levels at each gging station are reported via
telemetry to the USGScorrelated to historical site-
specific stream discharges (flows) and the data
postedin near reaktime with updates normally every
15 minutes. The data are available athe USGS web
site for Loudoun County Three additional stream
gagesAOA 11T AAOAA Al dedméter:GE
Harpers Ferry and Point of Rockson the Potomac
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2013 Water Resources Monitoring Data Summary

The USGS regularly inspects the gaging stations to check the monitoring equipment and measure stream
channel cross sections, water levels, and stream flow velocities in order to maintagalibration and data

accuracy. Howeverdata are considered provisional it O E |
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Figure 9. Stream discharge hydrograph for
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Figure 9 illustrates mean daily flow rates in Goose
Creek nearleesburgduring 2013 and compates it
to monthly flow statistics at the same site for the
period 1981 through 2010. These datandicate
that streamflows were above normalfrom January
through April, then dropping to below normal in
August and September and above normal in
December. Spikes in streamflow are generally
correlated with rainfall at Dulles Airport (Figure
6). Thesetwo monitoring sites are approximately
5 miles apart, but the upper reaches of the
watershed are over 30 miles from the Dulles
precipitation station. If a storm eventis localized
in the upper area of the watershedit can result in
a relatively high stream dischargeeven though
reported precipitation at the Dulles site is
relatively low. The highest peakstream discharge
recorded in 2013 at this station occurred on
January 31' 11T OA #OAAE EO OEA
stream, with its headwaters in Fauquie County,
flowing across Loudoun Countyand discharging
to the Potomac River.

Table 2 lists the 10gaging stations in the county along with selected data statistics. Tpeak flow rates for
2013 occurred on October 3031 at all of the stream gages

Table 2. Stream gaging stations and basic statistics.

. . . Average
Start Drainage 2013 @ IcVious Previous 513 Previous 2013 Annual
. Historic Historic Historic Non- S
Stream Gage Site Name of Areat Avg? 3 Min* e Peak® . g Historic
Record (sq. miles)  (cfs) Avg cfs) ~ Mn (cfs) Peak flowing™ -\ -flowing®
: (cfs) (cfs) (cfs) (days) 9
(days)
Beaverdam Creek Jul 2001 472 58.1 49.9 0.0 0.0 2,490 5,000 14 233
Broad Run Oct2001 76.1 146.2 130.1 12.0 13 5,910 10,300 0 0
Catoctin Creek - Taylorstown Oct 1970 89.5 113.8 101.5 5.1 0.1 4,660 6,770 0 21
Goose Creek - Leesburg Jul 1909 332.0 376.9 353.5 12.0 1.1 11,100 20,800 0 0
Goose Creek - Middleburg Oct 1965 122.0 145.8 135.9 14 0.0 4,380 14,000 0 5.9
Limestone Branch Aug 2001 7.9 9.0 8.6 0.7 0.4 468 976 0 0
North Fork Catoctin Creek Jul 2001 23.1 27.1 24.0 0.5 0.0 780 1,190 0 10.5
North Fork Goose Creek Jul 2001  38.1 45.5 48.6 0.9 0.2 1,250 3,040 0 0
Piney Run Oct2001 135 14.1 14.0 0.6 0.0 237 488 0 2.8
South Fork Catoctin Creek Jul2001  31.6 39.2 36.0 0.7 0.0 1,310 1,920 5 315)
! Drainage area above the stream gage (square miles) 6 Peak daily flow rate during 2013
2 Average daily flow rate during 2013 "Peak daily flow rate for the pe
SAverage daily flow rate for t 8 Maximum number of consecutive days with very low flow (below 0.2

4 Lowest 7-day average flow rate during 2013. Note: Broad Run flow
augmented by wastewater discharge up to 11 MGD starting in 2008.

*The | owest 7-day average fl o\

cfs) during 2013

Yo Maximum number of consecutive days per year with less than 0.2
cfs flow during the period 2002

Loudoun County, VA Department of Building & Development
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2013 Water Resources Monitoring Data Summary

Groundwater Levels and Wells

There areapproximately 14 500 active water supply
wells throughout Loudoun County Groundwater is
the primary source of drinking water for the
majority of residents in western Loudoun.
Groundwater levels during 2013 were recorded at
20 dedicated monitoring wells at the sites shown in
Figure10AT A OEA AAOA xAOA ETAI]
Water Resources Monitoring Program Seventeerof
these wells are operated by staff from the
Department of Building and Development and three
are operatedby the USGS. Groundwater level data
have been collected from the three USGS wells since
the late 1960s or early 1970s. Most of the County-
monitored wells were established as maitoring
sites within the past decade, with one well dating
back to 2002 Table 3lists the monitoring wells,

basic information about each well, andjroundwater

(e
Qu
O

level data for both 2013 AT A OEA xAl 1 8 qurgfoq_gc|at8r%éfgroundwater

record.

monitoring wells.

Table 3. Monitoring wells and groundwater level data for 201 3.
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