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INTRODUCTION

The Northern Virginia Kegional Planning and Econamlc Development
Commission wae founded in 1948 by its constituent members which now
include the Counties of Arlington, Fairfax, Loudoun, and Prince William;
and the Cities of Alexandria and Falls Church; and the Town of Manassas,
The principal dutises of the Commission are to advise and assist the local
governments in planniog matters of regional concern and to represent Nor-
thern Virginia in State and Metropolitan planning affairs., This report
is part of a special rogional planning program financed by the participat-
ing jurisdictions ard by an urban planning assistance grant from the
Housing and liome Finunce Agency. The purposes of this program are to
provide a pool of relevant information concerning the physical, aconomic,
and social bases of the Region, and to promote an awareness of the inter=
relationships of the various jurisdictions,

Within peveral years the Regional Commission and the local govern-
ments will be called upon to help map and plan the future development of
water resources in the Hetropolitan Washington Arsa, It is important that
basic information on this vital subject be made svailable for study and
analysis, This report presents one phase of a regional water resouices
study for Northern Virginia, Its scope is limited to an inventory of the
physical aspects of the Region, including climate, geology, soils, and
ground water and suriace water supplies. Im addition, it presents data
on public and private water systems operating within the Region. FPhase
II of the water resources study, to be vndertalkeu at a later date, will
be a program for the development and protection of water supplies,

This report is divided into four parts. Part I presents the physi=
cal {eatures of the legion, Part II deals with ground water conditions apg
desgcribed from data supplisd by the U, 5. Geological Survey, the Division
of Mineral Resources of the State of Virginia Department of Conservation
and Economic Development, field surveys by the Loudoun County Sanitation
Authority, and published documents concerning ground water. Part ILT
presents information on the thirty-three public and private water systems
of the Region, Part IV summarizes the report and presents general con=

‘glusions,

The Nerthern Virginia Regional Planning and Economic Development
Commission acknowledges the assistance giwen in the preparation of this
report by the above mentioned agencies, the V.P.I, Agricultural Extension
Service, and the public and private water companies which provided staff
gesistance in the collzction of data, The staff member responsible for
the research and preparaticn of this report is !ir, Neil M. Walp, Planning
Analyst,
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PART I
THE PHYSICAL SETTING



PART I
THE PIYSICAL SETTING

The Northern Virginia legicn ia an area of 1,304 syuare miles, site
uated in the northeast portion of Virginia adjacent to the District of
Columbia, Figure 1, The Kegion includea six major political units end
several amall towns and wvillages, loudoun County, with 521 square miles,
accounts for about 39,9 percent of the total land area while the remaining
five divisions, Fairfax County, Prince William County, Arlington County,
Alexandria, and Falls Church, comprise 30.3 percent, 26,4 percent, 2.0 pere
cent, 1.2 percent, and 0,2 percent, respactively, of the total land area,
Reilroads and highways connect the Legion with the Shenandoah Valley, the

southeast, and the great central lowland of the United States,

TOPOGHAFHY

It is impractical to present all the ramifications of local tope=
graphy, Generally the Northern Virginla .eglon is dominated by elevativns
less than 500 feet above sea level, Figura 2, From an observation of Fige
ure 2 {t can be seen that about 85 percent of the legion has elesvations less
than 500 i'eet, with most of this land area lying between 200 and 500 feet,
The lowest elevations, less than 200 feet, are confined to the eastern |
coastal areas in a belt about four to five miles in width to northern Arl-
ington County. 5Steep slopes extend for nearly the entire length of the

Potomace Kiver,
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Elevations gradually increase toward the northwest. UElevation in-
creases very rapidly at the Bull RPun lountains, from about 600 feet at the
base to over 1,10) feet at the summit. This ridge forms a portion of the
western boundary of the “egion. The Catoctin ilountain ridge is not nearly
as discernible as Bull Run ilountain, but in the vicinity of Point of Rocks
elevations do aporoach 800 feet from a base elevation of 500 fest. The
southern extent of this ridyge aspears more as an extended wound than a
noteworthy ridge.

There is an extremely rapid rise in elevation from about 60) feet
to 1,400 feet at Short 1lill in northeastern Loudoun County. This ridge,
although narrow, extends nearly as deeply into Loudoun County from the Po=
tomac !iver as Catoctin .lountain,

Forming the northwestern boundary of the Northern Virginia Region
are the Blue "idge ilountains. General land elevation increases to this
point, from the east, to about 900 feet at the base of the Dlue Nidge.
From the base, elevation rapidly increases to over 1,5J)) feet in the south-
ern portion. The northerm portion of this Ridge, in comparison, barely
reachea 1,000 feet in elevation from a Lase elevation of approximately

200 feet.

CLIUATE

Climate in general has been of much iiportance to the Northern Vire
ginia QRegion, but probably it has been most significant in the past to the
farmer rather than the urban resident. MHild temperatures and quite uniform

yearly precipitation have resulted in excellent pasture land for the live=

-4 -



stock enterprises common to the rural portions of the Region. Mild teme
peratures permit long periods for outdoor grazing.

In ths last few years industry has become more cognizant of the
role of climate in selecting sites for industry. Mild temperature, limi=
ted amounts of snow, and uniform precipitation are some of the commen cli-
matic features of interest to industrial site planners,

Precipitation is the source of all water susplies. Adequate ground
water supplies depend on a uniform precipitation regime with a slight maxe
imum during the summer months, or warm half of tne year, to compensate for
higher summer temperatures with their increased rate of evaporization. Cone-
centrated precipitation results in surface runoff increases when the land
surface becomes saturated, thus limiting percolation through aquifers to
underground reservoirs. Adequate suppliss of surface water, tne dominant
source of all Metropolitan Area water, are also dependent on quite uniform
rainfall patterns. Extremely cold winter months cause a frozen scil condi=-
tion which acts as an impervious shield. Heavy orecipitation during these
months can create surface water runoffs which result in flooding conditions
in rivers and streams. A similar condition exists during warn months when
excessive rainfall saturates the soil and induces large surface runoff and
consequent flooding conditions. llovever, the maximum demand for surface

water does not coincide necessarily with periods of peak stream flow.

Temperature - Table I shows that the Northern Virginia Region can be termed
moderate in regard to temperature. The Region as a whol: experiences an

average annual temperature of 54.47° F, There is only sbout an eight degree



variation between the easteri station at Alexandria Potomac Yards and the
western station at Ht. lleather in Loudoun County. (For locations see Fig=
ure 3.) Much of this variation can be attributed to the factor of eleva=
tion. Temperature generally declines with altitude at a rate of approxi=
mately 3,3° F. per 1,000 feet of elevation.

Individual monthly temperatures show the same gencral temperature
variation of eight to nine degrees. The lit. Veather station experiences
the lowest monthly averare for each month while the nighest average monthly
temperatures are recorded at the eastern stations, generally the Upiscopal
High School station or the Alexandria Potomac Yards station.

Generally moderate temperaturecs are reflected in the regional avers
ages by months, January is definitely the coldest month with an average
temperature of 34.2o F. MHt. leather is the sole station recording averages
less than 32° F, Lincoln, Mt. Veather, and Quantico are the only stations
which have recorded single day low temperatures below 0% F, Lincoln re-
corded a low of -25° F, prior to 1931, Cfuantico has reported lows of =16°F,

and «20° F., while !It. Veather has recorded a low of «10" B,

Precipitation = Precipitation within the Region during the warm season is

most often the result of convectional activity, while frontal activity is
more pronounced during the winter sonths. Occaaional hurricanes do bring
heavy, shortelived storms in late summer and early fall.

Thirteen stations within the Region were considered for this analy-
sis of precipitation, as seen in Table II and Figure 3, There is a definite
lack of complete data for all stations as well as a noteworthy variation

in the length of individual records. The lack of general long periods of

-s-
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recording is somewhat co.jensated by the fact that there is one station
having at least a 19-year record in Arlington, Loudoun, and Prince Nilliam
Counties. These stations provide good check points for stations having
shorter lengths of record.

As can be seen in Table II, there is no consistency in mean annual
precipitation. The means vary within a range of several inches from one
station to another and there is also a slight, but definite, variation be-
tween littoral and more inland stations. From Alexandria to the llaverly
lills station there is a range in mean annual precipitation from 43.06
inches at Alexandria to a high of 46,15 inches at llaverly illills. The Quane
tico station has consistently lower averages than any other station. In
contrast to the eastern littoral locations, the western stations, from
Fairfax and lanassas to Mount leather and Lincoln, record means between a
low of 40.81 inches at Hount Veather to a high of only 44.09 inches at
Laterford.

Based on mean annual precipitation recorded by the thirteen stations,
there can be an expected mean annual precipitation for the Region of 43.37
inches., The range is generally higher in the more eastern littoral loca=-
tions, and slightly less in the more westerly locations,

Average minimum annual precipitation is 33.86 inches based on the
statistics from the thidrteen stations. The eastern segment of the Regionm
exhibits more consistency in the total minimums. BExcluding Quantico,
the recording station at Clarendon Lyon Park has recorded the lowest
annual precipitation, 33.96 inches. In contrast, the largest minimum 2o

nual precipitation has been recorded at the Alexandria Potomac Yards,
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37,79 inches. The western portion of the RNegion exhibits the most note-
worthy extremes of minimum annual precipitation. Mount lieather has recorded
the lowest annual precipitation of 27.55 inches while Fairfax has recorded
a high minimum total of 38,15 inches, Waterford nas recorded a high of
39.04 inches. It would not be acceptable to consider these two figures as
representative of the actual minimum that would occur if data had been col~
lected over a longer period. No other n:l.nimma approach these two for any
station in the Region. ihile there are qualifying factors of the data, the
mean Regional minimum precipitation for the thirteen stations is 33.86 inches.
An average of four long-record stations (Clarandon Lyon Park, Hanassas, Lin-
coln, and Hount Veather) gives a mean minimum of 31.18 mua.' |
The eastern portion of the Region can also expect to receive the
highest maximum annual amounte of pranipitntipn. Again excluding the Quane
tico station, the Episcopal lligh School station has recorded the greatest
maximum annual precipitation east of Viennae-Dunn Loring, 58.33 inches. The
lowest maximum amount was recorded at Clarendon Lyon Park, §5.37 inches.
The western segment of the Region, in contrast to the eastern portion, gen-
erally has a lower meximum of §1.12 inches while Mount lieather has recorded
a maximum of 59.B8 inchés, a reflection of the initiation of a slight oroe
graphic precipitation effect. The mean maximum for the thirteen stations
is 55,50 inches with the eastern segment experiemcing above average preci=
pitation and the western segment experiencing below average precipitation.
The mean annual precipitation for the \lashington National Airport
is recorded as 40,57 inches in comparison with the 43.37~inch mean Regional
annual precipitation. Not only is the Airport average helow the Regional



average, it is also below the average for any station within the lLegion

excent Cuantico.

chapdonclity of Precipitation - Precipitation throughout the [Repion has ne

gulstanding seasonality, Lut there 1s a noticeable maximum occurring ducr=
ing the suamer half of the year, Apnril tarough September., Figure 4 shows
graphically the general precinitution regine for the Horthern Virginia
legion. DNata for each statiun indicates that at least 54.8 percent aof tas
yearly nean precipitation falls witnin this sixemcents interval. Voriat.ioos
in ampunt range as high as about 61 percent for tha |ateriord recording
station. There is no detectable variation in seasonality betveen eastern

and vestern segments ol the county.

FIGURE 4

VEAN IONTULY WEGIONAL PLECIPITATION
{for 13 stations)
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It should be noted from Figure 4 that May generally has the hijghast
mean monthly precipitation for the Region. Eight of the thirteer statiocug
aave maxlmum precipitation occurring during Jday. A secondary periuvd of
maximum precipitation occurs during August at which tiue four stitions re=
cord highest montnly mean precinitation. llay, June, July, and Avgust have
3y 1, 5, and 4 stations, respectively, which record the sscond highest

mean monthly precipitation.

VEGETATLON

Little, if any, of the virgin vegetation indigerous ito the Nerinerm
Virginia Region remains. The cropping of land, plus tie transiormatiun of
agricultural and forest lands to¢ residential and assvcieled Jses nas de=-
stroyed most of the original veyetalive cover,

Other than agricultural land tﬂer; is little additionzl vegetative
cover axcept forested areas. [row field cnecks and viLservatiung of asrial
photographs, there appear tu be limited interuediate types of vegstation
betweon pastuwres and forests, sucih as scrub land and opeu, wiused fields,
Also, most of the forested areas are comprised of secound, third, amdl prob-
ably ciher stage growth. Host ol the upland forest stands have Lsen cut

over or burnt over several times since original settlocent ol ths legion.

Forest Resources = torest resources are of economic importance ia the lae

gion, Figure 5 presents in generalized form the distribution of significai.
stands of timber. Also shown are the characteristic tiypes ol Lisuer as

indicated ic the Virginia lorest survey of 1957. l/

1/ kobert V. Larson and :lackay B. lrysa, Virginia's Tinvar, |orast
burvay d:lease No. 54 (Asheville, N. C.: U., S. Departacut of Agr culiure,
Yoreét Service, Southeastern lorest bxperiment Station, June, 1434) p. V3.

= 13 =



C

The 1957 survey of Virginia timber resources discloses that forested
areas still dominate the land areas of Prince I'illiam and l'airfax Counties
(see Table III), which have about 61.0 and 57.6 percent, respectively, of
their total land area in timber.2/ Loudoun County has the suallest pere
centage of its land area in timber stands, 29.5 percent. The Ragion &s a
whole has approximately 47.0 percent of its total land area in forest re=
sources,

Also to be observed from Table III is the fact that most timber re=
sources are classified as commercial rather than non-commercial.3/ uver
94 percent of the Regional forest tracts are of comiercial value, but there
is a noteworthy variation among counties. Loudoun County is dominated by
commercial stands, over 99 percent of toe forest area is of comuercial ime
portance; but Prince 1'illiam County has a significant percentage of none
commercial forests, over 13 percent. IFairfax, like Loudoun County, is dom=
inated by commercial stand., .

Regarding ownership of the nredominant commercial forest areas, it

is again evident from Table III that most valuable timber lands are in

%/ According to the 1957 forest survey, individual county timber
statistics can be subject to error because of the saipling wethod employed.
County forest area statistics can contain an erro= of up to 6.6 percent.

3/ According to the 1957 forest survey report; commercial and non=
commercial timber lands are classified as: Commercial - Forest land
which is producing, or physically capable of producing, useable crops of
wood economically available now or in the future, and not withdrawn fram
timber use; Non=Commercial - Forest land withdrawn from timber utiliza=
tion through statute, ordinance, or administrative order, but which other-
wise qualifies as commercial forest land; or incapable of ylelding useable
wood products because of adverse site conditions; or so physically inac=
cessible as to be unavailable economically in the foreseeable future.
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private ownership; in fact, nearly 93 percent of all commercial forest
acrea; e is privately owned. Virtually all of Loudoun County forests are
in private ovnership; this is also the case with Fairfax County which has
only 4.3 percent public ownership. Prince Lilliam County has the largest
percentage of publically owned forest land. This is the result of governe
mental ownerships at the Quantico ililitary Installation and Prince lilliam

County l'orest Park,

TABLE III

. NORTHERN VIRGINIA TLABRR RESUURCES, 1957

OUNERSILIP OF
FOREST LAND COILIERCIAL FURESTS
COUNTY a/ Nofim Percent
Commercial Commercial of Private Public
(acres) (acres) Total Land (%) (%)

Loudoun 200 98,200 29.5 100.0 0.0
Prince Villiam 17,800 118,000 61.0 83.4 16.6
Fairfax 1,100 144,200 57.6 95.7 4.3
TOTALS 19,100 360,400 47.0 92.8 T2

Data Source: Robert H. Larson and Mackay B, Bryan, virginia's Timber,
Forest Survey Release No. 54, pp. 50=53.

a/ Arlington County and independent cities were excluded in survey.

Timber Types = The Northern Virginia forests cun be categorized as predom-

inantly hardwoods rather than softwoods. Estimates of the volume of hard-

woods and softwoods, Table IV, present in this Region, indicate that the



‘a softwood volume of growing stock in Loudoun, Prinec= !illiam, and Fairfax
Counties comprises only eight percent, 31 percent, and 31 percent, respect-

ively, of the total growing stock volume.

TABLE IV

NURTIERN VIRGINIA TLIBER TYPES AND VOLUIE, 1957

GMA ING STOCK NET VULUME
Sof twoods llardwoods Total

COUNTY a/ (thousands (thousands (Thousands

of cords) of cords) of cords)
Loudoun 107 1,253 1,360
Prince l!illiam 572 1,259 1,831
Fairfax 648 1,438 2,086
TOTALS 1,327 3,950 5,277

Data Source: Robert !, Larson and ilackay D. Bryan, op. cit.,
pPp. 58=59.

‘E/ Arlington County and independent cities were excluded
n survey.

0f the softwood species present, the Lroad species group of yellow
pines predominate., !lithin this grou) it is the Virginia pine wiich is
outstanding rather than the loblolly, pond, shortleaf, white pine, or hem=
lock, and a great variety of other softwoods. VFigure 5 indicates the gen=
eral extent of Virginia pines which dominate the timber stands in eastern
loudoun County, most of Prince \/illiam County, and a large »ortion of

Fairfax County.
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Thae hardwood type {orests are dominated by hard hardwowls in con=
trast to soft hardwoods, Figure 5 indiciotes that cak, hickory, and scrub
omk timbar types are most significanl among the hard 'wrdwoods. ULaatarn
loudoun County is dominated by the nard nardwoods while Lhey occur in loass
continuous concentrations in lairfax and Prince Villiay Lounties. It
should also bs observed from lijure 5 tihat there are only two sipaiiicant

areas witain the TNegion vhere mixed hardwoods and pines uccur,

HINERAL RESUURCHS

Miasral resources are a minor asset ot the Nortasrn Virginla Hegion.
There are no deoosits of liquid or ic¢ssil fuels witnin tie Hdepion or in
close proximity. The nearest arem o: coal nroduction in Virginie 15 tha
axtreme southwestern county portiun couprising the cowities of Huchanan,
Dickinson, Lee, llussell, and adjaceni counties. Petroleun and notural gas
are sroduced in essentially the saus soulhvestern counties a3 coal. Also,
there are no commercial deposits of watallic minerals witiaia the Hepion,

The only minerals of any sipnilicance wilcn are atd jave baen pro=
duced in any guantity withan the l'egion sre aand and pravel, stons, and
clays, ‘!xtensive gravel deposits ex.ist in lairfax County near the iall
Line and the coastal plain portions vi eastern Fairfax. The area east of
Springfiald is mined for sand and gravel, (rushed stone, prisarily basalt,
ias mined und produced near Bull %un in vestern lairfax County. Cranite is
mined nerth of the [own of Uccoquan in Fairfax County. Host crusaed stune
is utilized for concrete aggregate and road stone. Limestone and basalt

are mined in Loudoun County.
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The only large clay mining operation within the RNegion is at loode
bridge, Prince \illiam County, where miscellanecus clay deososits are mined
at an open nit. Wricks and other heavy clay products are manutactured

near the mining operations.4/

SUIL

During the last ten years, tne Northern Virginia .ilegion hau- been
covered by intensive surveys of its soil conditions. The first such soil
survey was completed in 1950 for Luudoun County, and in 1356 the Fairfax
County soil survey vas completed. Prince l.illiam County soils are presently
being surveyed. About one-third of the County has been completed. The
survey probably will not be finished for at least two to three years.

The detailed information recorded in these surveys is outstanding.
I'ithin Fairfax County 105 soil types were mapped and analygzed. Loudoun
County has about 120 soil types.

While soil surveys were originally undertaken primarily for agri=
cultural purposes, soil survey agencies have realized the importance of
soil data for regional and city planning. They are now engaging in efforts
to collect information to help highway engineers, jlanners, and construc=

tion personnel, to mention a few users of scil data.

The above information was extracted in part from: Robert V.
Hetcalf, James L, Calver, and Mary E. Utte, The iineral Indus of
Virginia, Bureau of Mines, United States Department of the Interior
{Tashington: Government Printing Office, 1957) pp. 5=20.
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Soil data applies to all phases of slanning. Une application is
directly related to land use )lans, llome site, zoning, highway construc-
tion, airport, and {loodplain control planning can utilize soil surveys.
Sewer and water line construction is tacilitated by naving a knowledge of
soil conditions.

Iithin the Northern Virginia .epion there have been recorded such
data (in addition to individual soil types) as slope of land, erosion con=
ditions, soil suitability for crops and canabilities for cultivation, tex-
ture and structure of subsoil, suitability for airports, highways, large
buildings, sond building materials, and top dressing waterials as well as
engineering test data, and nercolation ratings.

It is beyond the scope of thnis inventory to asresent a detailed study
of Northern Virginia soils, Reference is made to the local soil survey of-
fices for detailed information and reports. The following inventory will
presaﬁt broad generalities ol socil comiditions based on tne tiree physioe
graphic divisions found within the legion.

I'ne swallest physiographic division within the Region is the Ulue
tidge Province which includes tihe i#lue Ridge ilountains, 5aort Lill, Catoce
tin and Bull Run .lountains. llere, soils tend to be generally shallow,
especially on tane slopes, and rocky or gravelly. Soils generally are
classified as stony, stony silt loams, and stony loams. Soils on more
level areas have a deener, more well developed nroiile because of reduced
erosion., Soils penerally tend to be bLrown in color on the surface because
of less leacning of organic constituents. lecause of the general rocky

character of these soils they are better suited to pasture or forest uses
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(their predominant unui ratizr than to cultivation. There are local oce
currences of fertile soil, especially at lower elevations wnere eroded
gsoils have accumulated, which would susdort crops if cultivation vere not
difficult.

The largest physiographic division of the !egion is the Piedmont
Province (more detailed discussion is included in the section on Geology).
There are two major subdivisions within this broad Province, one underlain
by crystalline rocks, the second underlain by Triassic sediments (see sec=
tion on Geology), DNeen soils penerally have develoned their own character=
isticas based on vegetative cover, temperature, and srecipitation, while
the more shallow soils have characteristics whica reflect the underlying
geologic structures.

There is great diversity of soils due to the variation in geology.
For the Province as a-w'rmle, tne soils cau be classiiied as loams, silt
loams, and sandy loams, They are generally quite fertile and pood for both
pasture and crops in crystalline rock areas, but are generally best suited
. for pasture rather than crops in the Triassic areas. As would be expected
for an area the size of the Piedmont Province, there is a great variation
of soil deptns., The harder, more resistant rocks of diabase, and some
greenstones, have developed shallow profiles; while the schists and granites
nave often developed deep profiles, although this area has many exceptions.

Soils are generzlly brown to dark brown in the crystalline areas
and tend to be more yellow-brown to reddish-brown and gray in the Triassic
areas. Natural drainage is highly variable depending on slope, depth of

soil orofile, and nature of the parent material.
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Soils of the Coastal Plain Province have not been studied in as
much detail as those of the Piedmont. They are generally sandy, or are
clays. They are often deep in profile, but clay hardpans are frequent
and restrict internal water drainage (especially at the contact with the
Piedmont Provinge)., These soils derived from marine deposits, are probe
ably best suited to pasture or forest, although much of this area is pree

santly developed.

S0il Percolation - Because of the nature of the reports of this Commission

and topical considerations, soil percolation ratings were the major physie-
cal soil element mapoed and utilized in the Commission's report on Land

Use and Usefulness. A generalized map of percolation ratings is presented

on Page 23. For regional planning purposes, floodplains and land areas
in excess of 15 percent slope have been considered marginal in nature and
have been eliminated for future development, bxcept as possible open spaces,
parks, and recreation lands. The marginal land areas are shown in solid
black on the jercolation map. Also shown are areas having good, fair, and
poor percolation ratings. "Mixed"™ percolation ratings are shown also. Be-
cause of the complexity of these areas, it was not attempted to sresent de=
tails. Areas in eastern Fairfax County and Prince Villiam County were gen=
eralized from written reports of percolation retings and extremely general-
ized percolation analygses based on fiald oh&a;vntiaua, Neither eastern
Fairiax County nor eastern Prince liilliam County have had soil surveys.
hereas the traditionmal soil survey was undertaken primarily for
agricultural purposes, the rapid growth of Northern Virginia required that

more information than that pertaining to agriculture was needed. The
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resultant soil percolation ratings, wiica are the rates at which wvater
percolates tihrough a given soil (measured in inches jer hour), have proven
of inestimable value in determininyg the proper use of land, and especially
the most satisfactory size of a building lot without public sewer. For
example, nercolation ratings determine if a building site should be at
least five acres in area due to extremely poor jercolation ratings wnich
require an extensive septic field, or whether a site can be as small as
15,000 square feet because jercolation ratinygs are extremely good and only
a small septic field is necessary to dispose of effluent. The percolation
ratings are influenced by the character of each soil type, the presence of
a subsurface aardpan or other impermeable layer, or possibly a generally
high water table.

The generalized percolation ratings map indicates that in addition
to areas defined as marginal, there are extensive areas in Loudoun County
west of the Catoctin Hountains where ratings are for the most part good.
Ratings generally bacome poorer in progressing east from the Catoctin Moune
tains into western Fairfax County. Much of this area is influenced by a
hardpan or impermeable substrata. Ratings generally could increase if
these layers are shattered or septic fields penetrated tarough the layers.
There also is a substantial area shown as "mixed.” This area includes
soils having good, fair, and poor percolation ratin.s, plus considerable
amounts of marginal land. Attempts were not made to generalize tnese cone
ditions.

Central Fairfax County has large areas of good percolating soils,

while ratings become fair to poor toward the southeast. Percolation ratings

-24-



for the remaining portions of the Northern Virginia R&gionrhava been shown
in accordance with reconnaissance surveys and general knowledge of perco-
lation ratings of major soil groups known to occur within these areas.
Huch of Prince Villiam County has not Leen surveyed at the time of this
writing or existing data is not complete enough to be utilized., 5Such
areas nave been indicated. Portions of the area west of ilanassas have
been mapped and the generalized percolation ratings indicated.

The Commission's report on Land Use and Usefulness in the Northern

Virginia legion covered an area of 772,23 square miles, roughly defined as
an area within a radius of 30 to 35 miles from the lListrict of Columbia.
llithin tnds area there are 606,08 square miles of vacant land, of which

8 percent has sewers, 21 percent has good percolation, 17 percent has fair
percolation, 31 percent has poor percolation, and 23 percent is marginal

because of floodplains or excessive slopes.

GEOLUGY

The Northern Virginia Region falls within three broad physiographic
provinces: (1) the Blue Ridge, (2) the Piedmont, and {(3) the Atlantic
Coastal ’lain. Each of tnese has experienced a long, complex period of
evolution, and the geology of each is inherently complex and still not
completely known. [Eacn has been formed under varying phwsical conditions
of great heat, pressure, crustal disturbance, and deposition of eroded sed-
iments as well as water-lain sediments. The Blue Ridpe Province, which
includes the Blue Ridge and Short Hill, Catoctin and Uull Run Mountains,
and the Piedmont Province have similar underlying geology; while the Coastal

Plain exhibits its own individuality.
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The geology of the Region also has a great age differential from
east to west. The Northern Virginia Region can roughly be classified into
three age groups: (1) recent, those formations formed in recent geologic
history; (2) moderately recent, those formations created between the earliest
geologic records containing animal and plant life and recent geologic fore
mations; and (3) ancient, those formations created generally before animal
and plant life, or at least visible evidence of plant and animal life.

The most recent geologic formations are those in the Atlantic Coastal
Plain Province. These formations occur, as shown in ligure 7, as alluvium,
terrace deposits, and deposits of the Potomac Group. This geologic forma-
tion, which occurs in a three to four mile wide north-south belt parallsle
ing the Potomac %Wiver, has developed from both marine and non-marine depo=
sition. This is genmerally a belt of unconsolidated sediments comprised
chiefly of clays, sandy clays, silts, and sands. Elevations are generally
low and streams are often slow moving and sluggish. These sediments abut
against the Piedmont Province immediately to the west and gemerally become
deeper progressing from west to east,

Immediataly to the west is the Piedmont Province which is comprised
of geologic formations of both ancient and moderately recent age. The
oldest formations are shown in Figure 7 as Hiﬁaahickun schist and granite
in the eastern belt. These two formations are of similar age as the Catoce
tin greenstone and iarsnall granife formations west of Leesburg, their
western counterpart. These dense, crystalline formations are extremely
complex and consist of rocks like granite, diabase, greenstone, gneiss,

schists, and quartzites. These ancient formations are bisected by a belt
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of moderately recent formations of Triassic age. This belt is indicated
as the Newark formation. The Newark formation is intersected by bands
of Triassic diabase wnich were intruded as a result of volcanic activity.
The Newark formations were deposited during a geclogic interlude during
which time this area was inundated by a sea. The rock structure here is
generally comprised of sandstones, shales and conglomerates, which occur
most significantly in the area to the north and nﬁr£ﬁeaat of Leesburg.
These moderately recent formations have been faulted along their western
margin and the entire formation generally dips westward to this fault.
Streems of the Piedmont are generally broader, more rapid, and have cut
into the rock structure.

Unly a small portion of the Blue Ridge Province exists in the Nore
thern Virginia Region, but that which does occur is generally of ancient
age and is comprised primarily of greenstone rock formations. The Antie-
tam sandstone and Loudoun formations were developed generally during the
earliest periods of recorded plant and animal life.

A loock at ihe geologic history of the Northern Virginia Region, as

presented by R. C. Cady in his report on Ground-water lesources of Northern

Virginia, published in 1938, presents a good chronology of events which
have lead to the present geologic structures of Northerm Virginia.

In what previously has been termed ancient tiﬁss, much of the Nor=
thern Virginia Negion was enguifed by a sea which axtended from the last
over much of eastern United States. During this period there was deposi~
tion on the sea-floor of calcareous materials from sea life which died and

settled to the bottom. During this same period, nossibly, there wer: de-
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positions of mud in the eastera portion of the 'legion. After the sez re-
ceded there was a period of igneous, or volcanic, activity during which
time the calcareous deposits of tha western portion of the legion wers
overlain by a thick covering of basalt, After this deposition, there was
more igneous activity during which time the existing eastern sediments
were intruded by igneous materials wiich eventually became the granite

in the eastern belt.

Following these depositions, there was a neriod of crustal disturbe
ance, During this time the calcaereocus materials were altered by heat and
pressure into wihite marble (found in some areas of Loudoun County), the
igneous materials were converted into the Catoctin greenstones, and the
muds were converted into liissahickon schists, Certain areas of sand fore
mzations were changed to sandstones such as the Antietam sandstones.

Following this ancient peried there was little building up of the
land surface, and erosion was the dominant ph}sical force affecting the
Region. Just prior to the moderately recent geologic pariod occurred the
great Appalachian Revolution. The western portion of the Region was folded
and faulted to form the Appalachian Mountains. FErosion followed the erup-
tion of the Appalachian system and the more resistant rocks remained and
the less resistant formations were eroded. The Catoctin greenstone and
Antietam sandstones, being more resistant than neighboring formations,
remained after long periods of erosion in the form of the Blue Ridge and

Catoctin Hountains.
An elongated basin began to develop in the eastern portion of the

Piedmont during the Triassic, or wmoderately recent period., This area was
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finally aggraded with gravel, sand, and muds., Following this period, and
possibly contemporaneously, there were intruded into this area sills,
dikes, and stocks of igneous material (diabase); lava flows also covered
portions of the surface, As a result there exists today zones of diabase
and sedimentary formations of the Newerk formation.

Later, during rises and recessions of the oceans, the recent Coastal

Plain deposits were accumulated.

Importance of Geology to Negional Planning - Descriptive geology as such
has little direct bearing on planning problems, but the information to be
derived from each formation has a multitude of planning uses. 1Ihe geology
determines in large measure the character of the derived soils; it gives
an excellent record of ground water conditions and potentials; it has a
direct influence on the type of structure that can be erected above it;
it gives an indication of the natural sewapge disposal potentialities; and
the geology determines the type and extent of natural rasources availablas
to the Region.

The preceding descriptive information is basic to further studies,
and somewhat more detailed geologic information will be presented in
Part II which deals with ground water resources of the Northern Virginis

Region.



PAKT IX
REGIONAL GROUND WATEk RESOURCES



PART II
REGIONAL GROUND VATER RESOURCES

Governmental agencies within Northernm Virginia and the Vashington
Hetropolitan Aree recognize the fact that present surface water supplies
obtained from the Fotomac River and Occoquan Creek will not be sufficient
to meet the ever growing population needs without some measures to insure
plentiful water supplies. There are at least three possible metiods of ine
suring future water supply. One witdch has received much discussion, and
which would probably be most eftective, would entail the construction of
one large dam or a series of smaller dams which would impound Potomac River
water during periods of excessive flow for use during periods of low flow.
A second method, regardless of actual feasibility, would bes to change the
source or supplement the Potumac River source with ocean water which would
be piped to the area much like natural gas or petroleum is transported.
5till a third alternative would be to supplemeni Potomac River water with
ground water,

Ground water has received little conslideration in the planning of
future vater systems in Northern Virgimia. The Corps of Engineeras has
been investigating the use of ground water as a supplemental water source
for the Potomac River Drainage Basin, which includes Northern Virginia and
the Vashington Metropolitan Area, but as yet there have been no published
reports of their {indings. Most references to ground water potential and
suitability have been negative in character, generally discounting it na

a suitable, reliable source to mesi urban demands.
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This section is not intended to present any definite proposals for
ground water utilization, nor is it intended to wake estimates of the exe
tremely variable element of ground water reliability. It is the sole pur=-
pose of this section to continue the inventory-survey activities under-

taken during the current fiscal year.

BACKGROUND AND PRUCEDURE

There has been one comprehensive report of ground water conditioms

published for Northern Virginia. This report by R. C. Cady (Ground-water

Resources of Northern Virginia, published in 1938 by the Virginia Geologi-

cal Survey in cooperation with the U, 5. Geological Survey) presents the
results of a field survey conducted during the summer and fall of 1931.

The data was tabulated and a detailed mlasiu was presented of ground
water conditions in Fairfax, Prince lilliam, Loudoun, Arlington, Frederick,
Clark, and Fauquier Counties, by geologic formations. Since this report,
there has been practically no attempt to supplement the study with more
recent data, except for a current study being conducted in eastern lFairfax
County, Arlington County, and Alexandria.

The outstanding population growth of Northern Virginia in the last
decade necessitates a new prospectus of drilling trends and yields. Al=
though there is an increasing trend to convert to surface water as the
primary source of all water supply, there is also much activity in new
well drilling to satisfy demands for new subdivisions, especially withi-
still predominantly rural areas.



The folloving inventory ias Leen approached as a survey of the geo=
logic aquifers. The study is sapplemented by the use oif well depth and
yield maps showing averages by separate aquifers. Also included is a lo-
cation map of wells used in the inventory which indicates the type of well
and also the date of complstion. Most wells shown as completed before
1932 are from the Cady survey and more detailed data can be found in the
Aopendix, Tables of well yields also have been included which indicate
the variations in yields within the aquifers with increasin_, depths. These
tables present combined data of the Cady survey and data For more recent
wells, |'hen sufficient data is available since 1950, a comparison is made
between well depths and yields of wells collected by . C. Cady and wells

completed since 1950.

Limitations of Survey = The primary usefulness of tne yround water data

presented here is that it provides a good indication of possible yields of
wells at various depths in various aquifers. Specific usef{ulness of the
data must be accepted with the following limitations:

1. Much of tine well data utilized in the maps, tables, and
presented in the Appendix, is for what can be termed
"undeveloped wells." In most instances, a well owner is
interested solely in obtaining a given yield per minute.

Unce the driller reaches the depth whare the raquasted
yield is obtained, operations are terminated. In most cases

the well is neither treated nor tested for maximum yield.




2., There are also limitations due to the gemeral accuracy of
reported data vhich oftentimes is collected in the field
from well owners who report data by memory and not by

recorded data.

3. The average data for aquifers are actually possible fig-
ures and not optimum figurea. There has been little
attempt in Northern Virginia to develop test wells for
the sole purpose of determining the optimum potential

of a well within specific aquifers.

4. There has still not been enough well data collected to
give a good sampling of each aquifer. Much of thes well
data collected is for wells within clusters which do not

necessarily give good general averages.

AQUIFERS

For the purposes of this survey the Northern Virginia Region can be
divided into nine water~bearing formations wnich are coincident with the
nine geologic formations shown on the accompanying geologic map.

The most extensive aquifer is that corresponding to the Newark fore
mation of eastern Loudoun County and western lairfax County. About 26.9
percent of the Region is underlain by this formation. The next most ex-
tensive formation is that corresponding to the large belt of schists o/
the Vlissahickon and Sykesville geologic horizons in ceamtral Fairfax nnd

Prince Villiam Countiea. This schistic water bearing formation underlays
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about 18,0 percent of the Northern Virginia legion.

Catoctin greenstone found in Loudoun County accounts for at least
another 14.4 percent of Regional water-bearing formations while the granite
in the eastern belt, the alluvium, terrace deposits and Potomac group,
diabase (trap), Harshall granite, Antietam to Loudoun formations, and slate
water-bearing formations underlay 10.6, 10.5, 8.8, 7.3, 3.0, and 0,5 per-

cent, respectively, of the Regional land area.

Newark Formation -« The Newark formation's eastern border extends along a

line which runs from east of Herndon northesouth through Centreville and
Hanassas, to the southern boundary of the Region. Its western boundary
corresponds to the Catoctin border fault which occurs just west of Leesburg
and trends northesouth into Prince Uilliam County.

This formation is comprised of three sedimentary formations. To
the extreme northwest, north of Leesburg, there is an area of conglomerate
comprised of rounded sebbles of limestone which are cemented together to
form a rather dense rock structure, Due to the cementing of pebbles, this
formation can be termed ganura}ly a fair water-bearing iormation. More
plentiful ground water can be expected if fractures occur in the rock which
permit better water percolation. Cady's report indicates that most water
is available from wells less than 200 feet in depth. Little data is avail-
able for deeper wells.

The remaining area of the Newark formatiom is comprised prima:ily
of sandstones, which are red, yellow, or gray in color, and shales, which
are red, gray, or bluish in color. Clay deposits occur locally. These



sedimentary deposits are soft and in many places poorly consolidated, thus
well drilling is an easy proceas. \Vater is generally quite plentiful withe
in these sandstones and shales, and there is good evidence to mdi;m that
more water is available at greater well depths as shown in Tabls V-A.

Average well depths and yields are shown in Figures 9 .nmi 10 for
this water-bearing formation. These averages are combined averages of
Cady data and data for wells completed since 1950. The above mentioned
figures and Table VeA show that the 341 wells investigated have yields
ranging from 1/4 to 900 gallons per minute (gpm) and an average yield of
15 gpm. The average well depth for this formation is 128 feot.

Of 341 wells surveyed which indicated the Newark formation as the
source of water (264 from the Cady report and 77 wells completed Qinr-a ‘
1950, see Figure 8), 309 wells were lsss than 200 feet in depth and yielded
averages of 6 and 9 gpm at under 100 feet and 101 to 200-foot depths, re=
spectively., Yields ranged from 1/4 to 60 gpm. liells within this depth
range in Loudoun County, which were drilled since 1950 (54 wells) have
yielded water quantities ranging from 1/2 to omly 30 gpm or m'nvu;-ng;
yield of about 16 gpm. _

From Table VeA it can be ssen that the range and average yields of
walls increases considerably with increased well depths. An increase is
evident in the well depth category of 201 to 300 feet, but the most mote-
worthy increases occur at depths below 300 feet. Cady had few wells within
this depth category, but data on several additional wells drilled since
1950 have been obtained. Two very deep wells were developed at the site
of the new Dulles Inteilr'nltiml.urport at depths of 860 and 955 feet,
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respectively. Both of these wells which yield 327 and 900 gallons of
water per minute, respectively, tap water in red shale formations. Equally
impressive well depths and yields have been recorded by several new wells
in the Manassas and ilanassas Paric areas of Prince Uilliam County. Four
recent wells in this area which record vater-bearing material as sandstone
or shale, or a combination of these two materials, have deoths of 1,000,
875, 485, and 807 feet and record yields of 210, 112, 66, and 120 gpm,
respectively. The Town of Herndon in 1953 drillad a 403-foot well into
sandstone formations and obtained a yield of 133 gpm. This well was also
test pumped at aﬁu feet but yielded only one gallon of water per minute.
Although these wells are isolated examples, they provide very good indica=-
tions that large water yields at great depths are possible in the sediments
of the Newark formationm.

There has been considerable well drilling activity in Newark sedi-
ments in eastern Loudoun County north of Route #7. Many of these wells,
Figure 8, have been developed to supply water to several subdivisions, pri-
marily the Broad Run Farms Subdivision. Host of these wells are about
180 feet in depth and yield about 15 gpm. Geologic reports indicate that
wells drilled within four to six miles of the Potomac River will generally

produce commercial quantities of water.

Wissahickon Schist -~ The belt of schist formations of central Fairfax and

Prince William Counties generally abut against the Newark formation to the
west while the eastern border is less specifically defined but it contacts
the granites of the eastern belf.



These bluishegreen crystalline rocks have, according to Cady, lost
much of their soluble mineral matter as a resuit of weathering, This in
effect has created many small cavities for water storage and easy water
movement, This zone of weathering probably extends to considerable depths,
Below the zone of weathering influence it is felt that there are also
numerous oavities and joints which do permit water storage but slower
underground wvater movements.

Four hundred and five wells were analyzed in this schist formation.
Bacause of the availability of mucn recant data pertaining to this forma-
tion, only Tl of Cady's original wells were included in the survey.

The watere-bearing properties of this aquifer rank it as one of the
better sources of water in tha Northern Virginia Region. Analysis of availe
able well data indicate that the average depth of wells in schist formations
is 138 feet while the average yield is 14 gpm.

Data presented in Tabls VeB indicate that the more weathered zone
from the surface to 300 feet has fairly consistent water yields. The 382
wells surveyed show a yield range from 1/4 to 100 gpm. lells under 100 feet
in depth, characteristic of most domestic wells, have average yields of
11 gpm and wells to 300 feet in depth, by 100-foot intervals, average 12
and 19 gpm, respectively.

A significant increase of yields occurs at depths below 300 fest.

At the 301 to 400-foot interval, wells yield about 43 gpm. Yields then ine
crease rapidly to over 69 gpm.

Wells within this aquifer have yields which range from 1/4 gpm to
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212 gpm. Cady's original survey indicated a range of yields from 1/4 to
only 70 gpm. The averages shown in Table V-B for schists are somswhat
higher than those computed by Cady, thus indicating a general tendency
for greater yields. Large yields can be attributed possibly to the exise
tonce of more data, .seitter well development, or better reporting of recent
well information. liater derived from schists is generally soft and low in
dissolved mineral matter,

As can be seen from Figure 8, there is still noteworthy development
of wells in achist aquifers of east-central Fairfax County. Most of this
area is rapidly devaloning and public water ia not available. Most wells .
are domestic and are associated with largs lot home development rather than
intensive development, The iantua residential area east of Fairfax Townm,
south of Route #50, is characterized by lot siszes of 1/2-acre or more and
domestic wells in schist formations.

Little development, and thus few wells have been develeped in the
Prince William County belt of schista. Consequently, little is known of
actual water conditions, but yields are expected to be a reflection of

yields in the Fairfax County area,

Catoctin Greenstone - Catoctin greenstone, the third moat extensive aguifer
of the Region, is the most widespread aquifer in Loudoun County. This
greenish, crystalline rock outcrops in many areas of Loudoun County and

is the primary rock type of the Catoctin Hountains and the Blue Ridge. It
extends as two north-scuth trending belts west of Leesburg, bisected by a

belt of Marshall granite.



This pquifer nz8 & dense rock structure whizin as & whole has {ew
onenings to permit waver percolation and movemant. It is reported that the
rock stracture becomz= core porous along its easlern margins. As a result
of the dense structure, water resources are gensrally poor. Minaty=-nine
wells within greenstoaz were surveyed; 4 of tisse vers drilled between
1660 and 1960, and tfp remainder were extracted from the Cady survey.

Table V=C indicates ilia? wells witinin greenstons foruations will yiald
between 1/4 and 37 gpm with an average of 7 gpm. Dest yields will gener=
ally cccur abova 400 fect with limited yield incraases with depths greater
than 400 feet. Ones wall in excess of 530 feet, dArilled since 1950, and
reportad to be in the gpreenstone formation, had u recorded yield of 37 gpm.,

An analysis of recently drilled wells and Cady wells indicates that
although there are consi:ztent yields by depth intervals above 400 fest and
little additional wat=r to be tound at greater uenins, thers has heen a
tendency for greater vislds by l00-foot depth intervals fur recently drilled
wells, Uhereas Cady's ata indicated an avers:e vield ol about 5 pgpm for
wells to 400 feet deep, recent drilling records indicate average yields of
sbout 10 gom. The genarally nigher yields can possibly Le atiributed to
better well developmert to secure maximum ylelds with winimues depths.

Most wells drilled in greenstone are for domestic purposes where
extrenely large yields are not recuired. Couplad witi tie excellent qual-
ity of the water, weils drilled in greonstone should suffice Jar moat

domzsiic uses.

Granite in the Fasters Belt « The dark bluishegray granite squifer of

= i =




gastern Fairfax and Prince Uilliam County contacis schist formations at
its western extremity, The irregular eustern boundary, which is also the
castern extent of the Pisdmoni, contacts and is overlein by sediments of
the Coastal Plain. T.uis aquifer is characterized as being a poor to fair
source of ground water. It is quite massive end dense in most areas and
any available water occurs =3 2 rasult of numerous gracks and joints which
store water and permit water movement.: MHost consistent yields gensrally
occur at dapths of 300 feet or leas.

A survey of 48 wells reported zs obtaining water from this granite
aquifer (37 were drilled since 1950 and 11 were extracted from Cady's ro=
port), indicates that tha aversge well is 143 feat deep and yields 14 gpm.
The unusually high average yield is influenced by several high yielding
walls, In actuality, 29 recantly drilled wells had ylelds of less than
10 gpm.

¥ield data from recently complated wells has a definite similarity
to information compiled by Cady. The average well below 300 feet can be
expected to yield no mers than 7 to 10 gpm although there are isolated in=-
stancas where greater yields might occur; for example, two wells coupleted
since 1850 st depths of 143 aud 102 feet had yields of 22 and 30 gpm, re-
spectively. Host wells in excess of 300 fest do not produce appraciably
larger yields, and sufficient data is not awailable for definite mppraisals.
Two wells at 400 and 545 feet, respectively, were resccrted to have had
yields of 185 and 124 gpm from a granitic aquifor., There is some gquestion

a8 to the accurecy of the reported water<bearir;z strata, The location of
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these wells, which supply the Vienna later Coupany, indicates that possibly
the actual aquifer is a schist and not a granite,
later from granite aquifers is generally soft, but hard water is

extrensly common.,

Alluvium, Terrace Deposits, and Potomac Group = Decause of the complexity

of the sedimentary profile of the Coastal Plain Province, all aquifers of
this generally unconsolidated belt have bean grouped for discussion. The
aquifers vary in their water-bearing properties, but large yields are char=
acteristic or possible at all depths so long as the well does not penstrate
the granite formations which underlie much of the Coastal Plain. llell
yields tend to increase considerably on moving eastward since sediments
are shallow at the western contact with the granites of the eaatern belt
and become progressively deeper at a rapid rate (reportedly increasing at
a rate of 45 to 100 feet per mile) on progresaing to the east and southeast.
Aquifers include strata and lenses of sand of the Potomac group,
through silts and clays, to gravels, and sand and gravel mixtures. Sands
are the most prolific aquifers while silis and clays tend to be poor sources
of water. Due to their compactness, little pore space is available for
holding large quantities of water. Also, because of their compact naturs,
much water adheres to individual particles and it is difficult to obfain
large yields. Pure gravel deposits will yield copious amounts of water,
while sand and gravel mixtures will also yield large amounts of water.
The yield of sand and gravel mixtures will be appreciably reduced though



if these materials are cemented. Alluvium deposits in estuaries and along
streams yleld large amounts of water, but there is considerable danger of
wvater contamination, especially along the Potomac River.

Data compiled from 68 wells, 25 of which were drilled since 1950,
indicate that there is an average depth of 219 feet for wells ending in
Coastal Plain sediments, The average yield is 67 gpm, thus making these
formations the most prolific watersbearing formations of the Region.

From Table V<E it can be seen that average well yields increase sige
nificantly with increased depths. It is also evident that there is a great
range in ylelds for each 100-foot increase in depth. Actually the largest
single yield was attributed to a 300-foot well drilled since 1950 which
yielded 800 gallona of water per minute. Hany wells have been drilled in
the Coastal Plain area of the Quantico Military Reservation in past years
which were at least 300 feet in depth and had yields which gemerally ex=
cesded 125 gpm.

From the data in Table VeE it would seem that maximum yields could
be obtained from wells which average B0O to 400 feet provided the wells
are cased properly to assure against clogging by loose sediments. A deep
well does not necessarily insure high ylelds, but rather it is the method
in which the well is completed which will insure large and continuing yields.

Domestic wells in these formations will probably yield sufficient
household supplies at fairly shallow depths. The water is gemerally soft,
and in some areas it is reported to be high in iron and unsuited for most

uaas8.



Diabase (trap) - Crystallines diabase aquifers occur in many bands and isoe

lated masses in eastern Loudoun County and western Fairfax and Prince Vile
liam County. These greenish-black masses are not specifically defined, but
they occur generally as shown in l'igure 7.

These dikes, sills, and stocks are next to the poorest sources of
ground water in the Northern Virginia Region. The surface zones of weathered
material yield the largest amounts of water although it is possible to obe
tain moderate yields to depths of 200 feet, Table V<F,

Littls data for wells recently completed in diabase are available.
0f the 94 wells utilized for diabase tabulations, only 15 have been com=
pleted since 1950 and these were drilled in Loudoun County. Data indicate
that yields range between 1/4 and 60 gallons per minute. The formation is
characterized by an ﬁvaraga yield of 8 gpm, The average well depth is
96 feet. Table V-F shows that maximum yields aie obtained at depths under
200 feet. There are no significant increases in yields with increasing depth.

Vater from diabase formations is generally soft but hardness tends

to increase with increasing dapfha.

Marshall Granite = This granitic aquifer is found only in Loudoun County
dividing the previously diacussed Catoctin greenstone formation. It is
the third most extemsive aquifer in Loudoun County.

This light gray, pink, and green granite is not a prolific yielder
of water., Averages for the 97 wells surveyed show an average well depth
of 101 feet and an average yield of B8 gpm. The rock structure is dense

except for the upper zones of weathered material and moderate yields are
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equally possible at depths of less than 100 feet as in wells over 100 fest
in depth. There do appear to be more consistent yields of aporoximately
10 gom for wells 101 to 200 feet in depth. lells under 100 feet have
average yields nearer 5 gpm.

At deptins over 200 feet the rock structure has been so altered that
large yields can be expected only if the well taps water trapped in a joint
or other undestroyed opening. Isolated wells have yielded large supnlies
of water. Cady reported one well of 550-foot depth which had a yield of
40 gpm. A municipal well at Middleburg, drilled in 1947 to a depth of
T72 feet, had a yield of 70 gpm.

Twenty wells completed since 1950 were included in the averages
tabulated in Table V-G These 20 wells indicate the same yield breakdowns
by 100-foot intervels as discuased above and in Cady's original survey of
Northern Virginia ground water. There is a trend indicated, though, which
shows a general 5 to 6 gpm larger yield for each 100=-foot depth interval.,
llater is generally of good quality and somewhat hard. It is good for house=

hold uses.

Antietam to Loudoun Formations = The light brown to dark gray sandstonse,

slates, and shales of the Antietam to Loudoun formations occur in narrow,
elongated belts in central and western Loudoun County and weatern Prince
illiam County.

Thirty-nine wells have been included in Table Ve-H, eight of which
were extracted from the Cady report. There is some question about the ine
clusion of the remaining 31 wells without this group of formations as a



resilt of the method of data collection. Thess wells, all completed sinca
1850, reportedly tapped sandstones, slailes, and sualea. Gsologic forma-
tions were not indiczted, but from the knowun locations of each well it has
been assmmad that these wells de penetrate the Antietam to Loudoun forma-
tions.

Although the aversge yield of this corhined grouning is about 9 gpm,
there i3 still insufficient reliable data *o derive a realistic average.
Sandstones of thiz grouping have the greatest potential while the slates
and shales ares generslly minor sources of water,

Hith ene exception, a1l wells surveyed are less than 200 feet in
dapth., Largest average yields tend to vccur in wells lsss than 100 feet
in depth and yields range from 1 to 40 gpm. At depths of 101 to 200 feet,
twelve wells aversged 7 gpm and the yields ronged from 1/4 to 16 gpm. The

average yield of wells drilled since 1950 is about 5 gpm greater than timt
reporied in Cady's survey. later from these formations is gemerally soft.

but insufficlent date iz availabie.

Quanticop Slate - The blus slate deposits which occcur in isolated neodeaz in

ezgtern Fairfax and Prince Hilliam Counties are extremeiy poor sources of
vater, The chences of having a dry well seem to be extremely large. The
fow wells which are shown in Table V-l indicate very small average ylelds
pnd very limited ranges. Although the average well depth is 128 feet, ths
sverage water yisld is only 3 gpm. There bave bsen oral reports of wells

in excess of 500 feet in the vicinity of Duwfries which were dry.
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CUNCLUSLIUN

There is specific evidence to indicate that there has not been much
change in the basic character of the aguifers cf tie Northern Virginia
Yegion. Available data indicates that witain the Newark formation large
yields are possible with deep wells. Uithin the zone of scaist aquifers
there occasionally can be large yielding wells, Greater yields seem to
be associated with deeper wells, Sedimentary deposits of the Coastal Plain
are the most prolific agiifers of tie Region and large yields can be ex=
pected with increasing well depths.

Host other aquifers are joor to fair sources of water, but occasional
large yields are possible if a well taps water held in a joint or cavity,
or along a fault. idiabase and Quantico slate are unreliable sources of

ground water and an occasional largs yield is excejtional.
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TABLE ¥

REGIONAL VELL YIELD TABULATIONS BY DEPTIS

(For Geologic Formations)

A+ Newark Formations

-51-

Depth ¢ No. of Yield (G/Min.)
(Fest) Vells Range Average
0 » 100 184 - 60 [
101 = 200 125 - 43 9
201 « 300 18 = 55 i
301 - 400 6 10 -« 300 106
401 - 500 d 80 - 133 83
Over 500 7 27 - 300 259
TOTALS 341 - 800 15
B, Visgahickon Schists
Depth No. of Yield (G/Min.)
(Fest) Wells Range Average
0 =« 100 161 = 35 11
101 - 200 195 1. 60 12
201 - 300 28 1 « 100 19
301 « 400 9 2 = 1356 43
401 « 500 3 2 = 110 86
TOTALS 405 T = 212 14
C. Catoctin Greenstones
Nepth No. of Yield (G/Min.)
(Faot) Tells Hange Average
0 = 100 87 = 30+ 6
101 = 200 20 = 30 8
201 - 300 5 - 15 9
301 = 400 2 10 - 11} 1
401 « 500 1 5 B
Over 500 3 1= 37 18
TOTALS 29 § =37 7



TABLE V (Continusd)

D. Granite in Eastern Belt

Depth No. of Yield (G/Min.)

(Feet) Lells g£e Average

0 = 100 25 2 - 18 |
101 = 200 16 % = 30 11
201 - 300 3 4 - 12 8
301 - 400 2 1~ 185 a3
401 « 500 0 - 5

Over 500 2 B = 124 66
TOTALS 48 % - 185 14

E. Alluvium, Terrace Deposits & Potomac Group

Depth No. of Yield (G/Min.)
(Feat) Hells Range Average
0 - 100 14 1 - 190 19
101 - 200 23 25- 60 17
201 - 300 15 1 = 800 116
301 - 400 8 12 - 325 152
401 - 500 4 18 - 278 123
Over 500 4 15 - 320 115
TOTALS 68 25- 800 67
F. Diabase (trap)
Depth No. of Yield {G/Min.)
(Feet) llells ~ Range Average
u - 1m Tﬂ' - ﬂﬂ E
101 - 200 14 - 25 8
201 - 300 1 7 7
301 =« 400 0 - -
401 - 500 2 L4 2
Over 500 1 3 3
TOTALS 94 + = 60 8



TABLE V (Continued)

G. Mershall Granite

Depth No. of Yield (G/Min.)

(Feet) Tells " Range Average

0 - 100 66 *e25 5
101 - 200 24 0=25 9
201 = 300 2 4=-10 7
301 - 400 3 =28 1
401 - 500 0 - -

Over 500 2 40 = T0 56
TUTALS 97 0 - 70 8

H. Antietam to Loudoun

Depth No., of Yield (G/Min.)

(Feat) Hells “Range Average

0 = 100 26 l1=-40 10
101 = 200 12 4+ -18 7
201 = 300 1 2
aﬂl - m u L -
401 - 500 0 - -

Over 500 Q - -
TOTALS 38 = 40 9

I. Quantico Slates

Depth No. of Yield {G/Min.)

(Feet) Hells Range Avarage

0 - 100 4 15 5 3
101 - 200 2 T-7 4
21]1 - ﬂﬂﬂ 'D - -
301 - 400 3 1 1
ml - 590 G L] -

Over 500 0 - -
TUTALS 7 +=-7 3




PART IIX
NORTHERN VIRGINIA WATER SYSTEMS




PART III

NORTHERN VIRGINIA UAT:R SYSTEWS

In 1959 the Northerm Virginia Region obtained water from 33 public
and private water systems, 32 of wiich are indicatad in Figure 11, As
would be exnected, the predominance of companies served the more highly
urbanized eastern portions of tne Region in Fairfax and Arlington Counties,
and the Cities of Falls Church and Alexandria. In 1959 these 32 companies
served approximately 452,281 persons within the Northern Virginia Regionm,
75.2 percent of the Tegional population which was estimated to be about
600,350 persons on January 1, 1960, The remaining 148,067 persons were
still served by domestic wells.

Surface water is the principal source of water for the Isgion. In
1959 a total of at least 14,272.90 million gallons of water were distributed.
Of this total 61.8 percent was derived from surface water sources, primarily
the Potomac River and Cccoquan Creek., The remaining 38.2 percent of dise
tributed water was obtained from ground water sources. To further empha=
size the importance of surface water to the Northern Virginia Regiom,
92.3 percent of the totzl served pooulation consumed water from surface
water sources.

There was a noticeable variation in per capita water consumption
from eastern to western portions of the Region. The Region as a whole had
a daily per capita water consumption of 87 gallons per day. The resideutial

per capita water consumption (calculated as total daily residential water

-rs‘r—



Amiles

NORTHERN VIRGINIA WATER SYSTEMS

WATER COMPANY SERVICE LIMITS UNDEFINED SERVICE LIMITS
1 Arlington Caunt 12 Foirfax County Wolter Authoridy 23 Yorwahirg Watar Co.
2 City of Falls Ehurch 13 Tremont Walgr Ca 23 arras Woter Co.
3 Alexondria Woler Ca. 14 Pimmil Sarvice Corp. 25 Town of Leesburg
4 Fairfon Hydroulics Water Co. 15 Town ol Vienng 26 Town of Homillan
3 Woodlown Woler Co., Int 16§ Town of Fairlox 27 Town of Purcellville
& Sydnor Puomp 8 Wall Co. |7 Fairfax County Wotar Authorily 28 Town of Hillaboro
7 Touaemant Comrhunity Agaoc, Co. 18 Town of Herndon 29 Town of Round Hill
8 Mi. Zaphyr Construciion Co. 19 Sydnor Pump & wall Co. 3D Town of Middleburg
9  Witpn Woods Walar Works, inc. 20 Occoquan - Woodbridge Sanitary Disl. 31 Yown af Aldie
1D Moson's Neck Water Corp. 21 Town of Monossay 32 Foxcroft School
11 Woifender 3ubdivision 22 Monossoy Park 33 Sunnybrook Subdivision

Fig. 11



consumption divided by total population) was considerably lower, 54 gal=

lons per day.

PRUCEDURE

The following survey of Regional water systems was conducted in the
field during January, 1960. Data on number of service connections and con-
sumption for residential, public and institutional, industrial, and com=
mercial uses was collected and tabulated and presanted graphically in Fig=
ures 11 and 12, There are doubtlessly some errors in the tabulations due
to methods of reporting data, estimations, and sanpling. Due to the time
involved to obtain complate data and the limited staff of some water com-
panies, the statistics for many systems were determined from billing records
for the last quarter of 1959 and this data was multiplied by four. Also,
some companies would not report data nor could they provide detailed break=

downs. Data for unmetered systems was estimated by using consumption data

S S —

for adjacent or similar water systems,
The field data is presented in detail by counties and county-city

units on the following pages.




Arlington County llater System

The largest and one of the oldest water systems in the Northern
Virginia Region serves highly urbanized Arlington County. Uver 1E5,12D
perscns were served with public water in 1959. Nearly one~half of the
served population were apartment dwellers.

To adequately serve this large population the County is criss~
crossed by over 378 miles of transmission lines. Apprcximately 60 percent
of this mileage is comprised of lines six inches in dianeter. Another 28
percent of the total milea,e is comprised of eight and ten-inch lines.

The distribution system is generally termed adequate for present needs; ale
though certain areas south of Columbia Pike will need larger mains to be
efficiently served and to offset fluctuations in water pressure. The en=
tire Arlington system is designed, or is being designed, to serve an ulti-
mate population of 285,000 persons = anproximately to the year 1985.

Arlington County is one of the few Northerm Virpinia areas which
relies upon surface water, the Potomac River, to supply its water needs.
Nuring 1959, over 6,428 million gallons of water were obtained from the
Dalecarlia Filtration Plant in the Nistrict of Columbia. Vater is supplied
to Arlington County at two points. The largest portion of the total sup-
ply enters the distribution system at Chain Bridgs through a 24-inch main
which supplies eastern Arlington County. The extreme southerm portions of

the County are supplied from a Key DBridge leeder Hain (3U~inch) which alse
serves the Pentagon and National Airport areas,

A1l water entering the Arlington County distribution systems is
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AVERAGE DAILY WATER CONSUMPTION {( by water systems and uses )
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pre-treated at the Dalecarlia Filtration Plant. Arlington County also has
a water storage system with a capacity of 22,478,000 gallons in the form
of three standpipes, four ground storage reservoirs, one elevated tank,

and two storage tanks.

VATER CONSUHPTION

It was previously stated that in 1959 Arlington County purchased
over 6,428 million gallons of water from the Dalecarlia l'iltration Plant.
During this same period Arlington County re-sold about 1,374.3 million
gallons of their purchased water to the Falls Church l'ater Company. Thus,
only about 5,054.13 million gallons of water were actually consumed by
Arlington County users during 1959, or an average of 13,847.0 thousand
gallons per day, see Table VI,

Reports of water purchases in Arlington County indicate that aver=
age daily water consumotion for residential and apartment units in 1959
was about 10,939.1 thousand gallons, 79 percent of total daily water con=
sumption. The remaining 21 percent of daily water consumption was ac-
counted for b, combined public and institutional, industrial, and commercial
water users. No detailed breakdown was available.

later Division reports state that there were 27,244 residential ser-
vice connections in 1959, as well as 2,052 apartment connections, As most
apariment developments have only one connection per building and not one
per unit, 2,052 apartment connections do not reflect the actual number of
apartment units served. Since essentially all apartment units are sup-

plied with public water, it is more realistic to assume the estimated

-59-



25,342 apartment units in Arlington County as best representing apartment
units served. The 27,244 residential connections plus 25,342 apartment
units served provide a total of 52,586 dwelling units served,

From Tabls VI it can be seen that daily dwelling unit water con-
sumption amounted to 208 gallons per day, or an average of 66 gallons of
water per capita for served dwelling units. Gross per capita water con-
sumption per day calculated as averayge daily water consumption divided by
total population served amounted to about 84 gallons per day.

Based on an average of 3.14 persons per dwelling unit, there vere
approximately 165,120 sersons supplisd with public water., It is estimated
that Arlington County had about 173,000 inhabitants in 1959, thus it is
assumed that there was a small nercentage of total County population not

on the public water system.
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llu::ndriun Falls Church, and Fairfax County l'ater Systems

Because of the manner in which water system data is recorded and
reported, it has not been possible to provide sesarate tabulations for
the Cities of Falls Church and Alexandria. They have therefore been in=
cluded with lairfax County data.

Sixtesn water companies here discussed include five public water
systems located at Falls Church, Vienna, Fairfax, ilerndon, and the Fairfax
County liater Autaority, as seen in iigure 1l1. Private water systems in=-
clude the Alexandria llater Company, Fairfax llydraulics later Company,
Tauxemont Community Association Company, Tremont iater Company, lilton lloods
l'ater llorks, Pimmit Service Corporation, Wolfenden Subdivision, l/oodlawn
ater Company, Mt. Zephyr Construction Company, Sydnor Pump and llell, and
dason's Neck l'ater Company.

Fairfax County, of all jurisdictions within the Northern Virginia
Region, has the largest number of separate water service systems. These
systems impinge on eaci other in a highly complex manner as seen in Figure 11,
About five to six years ago there was a strong local sentiment being devel=-
oped in Fairfax County for an integrated Couniy-wide water distribution
systam. As a result of this sentiment, there vere several engineering
studies made pertaining to a comprehensive water supply system. In Septem~
ber, 1957, the Fairfax County Board of Supervisors authorized the establish-
ment of the Fairfax County Vater Authority with the prime objective of pro-
viding a comprehensive system for supplying and distributing water in Frir-

fax County. The program of the Authority includes not only the consiruction
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of new facilities to serve areas not now served by privately or publicly
ovnad systems, but also the acqguisition of privately owned systems.

To fulfill the large task ahead of it, tnhe Vairfax County liater
Authority purchased the Annandale liater Company systems in January, 1959,
and has subsequently acquired the Fenwick Park llater Company. In further
attempts to assemble and develop a unified water system, the Authority has
negotiated with the Pimmit Service Corporation for the purchase of the
Pimmit Hills water system. Negotiations have been completed and a price
agresd upon and purchase is imminent. The Authority is presently engaged
in preliminary surveys of the lioodlawn !'ater Company in southeastern Fair-
fax County, Figure 11, Probably the most important proposed acquisition

is the Fairfax County portion of the Alexandria \ater Company. The purchase

of this large private water company might be a joint venture of the Authority

and the City of Alexandria, which would be furnished water at cost by the
Authority. The Authority has also been approved by the Federal Aviation
Agency to sualply water to the Dulles International Airpor*. This program
will have a favorable effect on water distribution in northern lairfax
County which at this time has no public water supply west of the Circum-
ferential Highway.

Through the purchase of tne Alexandria V'ater Company, the Authority
could be assured of 2 large, reliable source of water in the Uccoquan Rle-
servoir. The Authority assumes that water from this reservoir will b;

sufficient to meet requirements in the southern portion of Fairfax County,

the City of Alexandria, and the northeastern portion of Prince Villiam
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County. The Authority :}5 looking toward the Potomac River to supply the
water needs of northnern Fairfax County either tihrougn interconnections
with the Uashington, Arlington County, and City of lFalls Church systems
or possibly through an independent treatment plant on tne Virginia side
of the River.

The Authority oripinally contemplated possible service to towns
within the County, especially since they would be in an extremely favorable
position to do so when transmission linss are laid to serve the Nulles
Airport. Such hopzs have been dissipated since the Town of Fairfax is con=
structing a2 dam on Goose Creek in Loudoun County to develop a dependable
water supsly of 3.5 million gallons per day. The Town has recently negoti=
ated to supply water from their Goose Creek reservoir, on its completion,
to the Town of llernden.

During the past few years there developed a large controversy on
the legal rights of the City of Falls Church to sell water, at a consider-
able profit, to adjacent sections of Fairfax County, as well as a contro-
versy over the actual areas in Fairfax County wnicn tne Falls Churci later
Company would be permitted to serve. These problems have since been clari-

fied and a definite service area in Fairfax County has been defined as

shown in Figure 11.

SUURCES UF SUPPLY

Water supplies for the area under discission are obtained from three

sources, wells, Uccoquan Creek, and the Potomac River, as shown in Table VII.
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Ground wator is tne principal source of supply of most of the water
companies. Nine companies have indicated ground water as their only source
of supply while six of the remaining seven companies also rely upon ground
water for varying percentages of their total demand. The Falls Church Hater
Company relies solely upon surface water supplies which are presently obe-
tained exclusively from the Dalecarlia Treatment Plant by way of purchase
from Arlington County. By June, 1960, the Falls Churci liater Company will
be obtaining water directly from the Dalecarlia Treatment Plant through a
36-inch water line at Little Falls, This line will enable lFalls Church
to obtain approximately 40 million gallons of treated water per day.

The one well on the Alexandria l'ater Company asystem is not pumped
continually, but generally operated only during periods of small stream
flov during summer months. Unly about 7 percent of the lairfax County
l'ater Authority demand is met through the use of ground water; 93 percent
is purchased from the Alexandria later Company. Approximately 60 percent
of the Town of Fairfax water demand is met through the yield of twelve
wells, while Vienna obtains at least 80 percent of its demand from well
water. BDoth of these systems purchase their additional demand from Falls
Church. The Fairfax llydraulics System depends on wells to supply at least
57 percent of total demand with the remainder being supplied by the Alex-
andria later Company. All other systems depend on ground water supplies
to meet total demands although the actual number of wells sunplying soms
systems was not indicated on field data questionnaires.

During 1959 approximately 9,285 million gallons of water were pumped

into systems within the area under discussion. Although well water was the
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primary source of supply for most companies, only about 9 perceunt of total
water damand wes obtazined from ground water resarveirs. Another 1T percent
of the total yearly damand was obtained from the Dalecarlia lreatment Plant;
the largest percentace of total yearly demand, 74 percent, was obtained from
Occoquan Creel,

TABLE VII

SOURCES U} V'ATER SUPPLY
FAIRFAX CUUNTY, ALEXANDRIA, and FALLS CHURCII
VAT R SYSTE4S, 1959

HATER SYSTEM HELLS OTHER

Alsxandria Vater Co. 1 wvell Occoquan Creek
Falla Church Vater Co. - Potomac River (Dalecarlia T.P.)
Fairfax County Vater Authority 4 wells Alexandria l'ater Co. (Uccoquan Creek)
Town of Fairfax 12 wells City of 1'alls Church (Dalecarlia T.P.)
Town of Vienna 6 wells City of lalls Church (Dalecarlia T.P,)
Town of ilerndon 3 wells -
Fairfax liydraulics Later Co. 4 wells Alexandria Later Co. (Uccoquan (reck)
Pimmit Service Corp. 8 wells -
Sydnor Pump and llell Co. 9 wells =
Tauxemont Community Assoe. 3 wells -
Tremont later Co. P walls .
Hason's Neck Vater Co. 1 well -
Pilton Voods Vater Vorks ? vells -
llolfenden Subdivision ? wells -
lioodlaym Vater Co. T wells -
Ht. Zephyr Construction Co. 1 well -

- e B e i
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All co.apanies have indicated that present sources of supply are ade-
quate for immediate needs. Coupanies wiich rely upon watesr fro. the Dale=-
carlia Treatment Plant see no shortage in supply considering planned ex-
pansion of the Nalecarlia Treatment Plant. This plant presently has a
filtering capacity of 104 million gallons per day while there are plans to
increase the Dalecarlia capacity, betwean 1961 and 1990, to 21T million
gallons per day. The Alexandria V'ater Company and Fairfax County later
Authority see no shortage until at least the year 2000 with the Uccogquan
Reservoir which presently has a safe yield of 30 million gallons per day
and planned expansion to 50 million gallons ner day. The Town of Fairfax,

as previously indicated, is converting to surface water supplies. Also,
lierndon will supplement its demand from the Fairfax system. .lost co.panies
relying entirely upon ground water are generally undecided about the suf=
ficiency of future ground water sources. GHany of these companies will con~
tinue to drill more wells to meet future demands, although some will no
doubt have to supplement ground water supplies with purchased water. Some,
if not all, will eventually be assimilated as an integrated system under

the Fairfax County llater Authority.

UATER TREATHENT

later companies within the Region which rely upon ground water re-
sources do not have water treatment facilities. Due to the natural per~
colation of water to underground reservoirs and actual underground rater
movements, most well water is generally pure enough for immediate consump-

tion without chlorination or filtration.
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Surface water on the other hand has been subjected to many sorts of
contamination which include rew sewage, partially treated sewape effluent,
decaying organic materials, and industrial wastes. Such water must be
chlorinated and purified. Also, there is generally an abundant amount of
solid matter in surface water wiich must be removed by filtration.

All water entering systems which utilize surface water has been file
irated and treated to insure purity. The Dalecarlia ireatment Plant pre-
sently has a capacity of about 104 million gallons per day and a planned
capacity of sbout 217 million gallons per day (as previously stated). In
contrast, the only other plant presently treating water for this area is
owned by the Alexandria Vater Company. This installation filters, chlori=
nates and adjusts the acidity of Uccoquan Creek water. Present capacity
of this installation is about 28.8 million gallons per day although addi-

tional filtering facilities are planned.

VATER STORAGE FACILITIES

‘ In addition to the Alexandria later Company reservoir on Occogquan
Creek, there are a multitude of storage tanks and standpipes associated
with nearly all water systems receiving discussion. Data pertaining to
storage was not reported on all questiomnaires, but data reported indicates
that there are storage facilities existing with a combined capacity well
in excess of 24 million gallons. Alexandria Vater Company has the largest
storage capacity (about 21 million gallons) in the form of open reservoirs
and storage tanks. The Fairfax lydraulics system has five reservoirs of

unreported canacities; Falls Church has reported storage facilities of
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2,6 million gallons capacity. Storage facilities with 175,000 and 250,000
gallon capacities are available at the Pimmit Service Corporation and Vood-
lawn llater Company systems, respectively, while ilason's Neck later Company
and the Tauxemont Community Association water systems have reported reserve
storage canacities of 5,500 and 31,000 gallons, rescectively.

Uther systems also have storage facilities the amount of which is

generally a refelction of total daily water consumption.

WATER CONSUHPTION

Table VI presents a statistical description of water consumption
within the area of Arlington County, l'airfax County, ¥Falls Church, and
Alexandria in 1959. This data is presented cartogyraphically in Figure 12
where average daily water consumption for the various systems is shown by
circles proportionate to daily consumption. BEach circle has been divided
to show percentage of total consumption attributed to residential, public
and institutional, industrial, and commercial water consumers.

It should be 5tafed that the following companies have no water meters
on their systems: Tauxemont Community Association, Tremont llater Company,
Hason's Neck \later Company, Volfenden Subdivision, and Mt. Zephyr Construc-
tion Company. Data for the Sydnor Pump and lell systems was incomplete,
and only extremely limited data was available for Wilton toods Vater Vorks
and Pimmit Service Corporation systems. Data for systems having no meters
was estimated by assigning an average daily dwelling unit water consumption
figure to known numbers of service connections. Dnll:l.n,g unit consumption

figures were assumed to be similar to those of nearby water systems. Data
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for other systems listed above was calculated as accurately as possible
from reported data.

During 1959 at least 8,676,92 million gallons of water were actually
consumed by residential, public and institutional, industrial, and commere
cial water users, This figure is 608 million gallons less than reported
figures of water pumped into all systems. The Alexandria later Company
rejorts that it cannot account for these 608 million gallons of water which
were pumpad into its distribution system (this was about 9.8 percent of total
water pumped into its system). Ajproximately 64.8 percent of total water
consumed was distributed within the Alexandria later Company system which
serves the City of Alexandria and a large portion of eastern Fairfax County
adjacent to the City. Another 17.5 percent of all water consumed was uti-
lized within the Falls Church liater Company system which serves the City
of Falls Church and adjacent Fairfax County. The fourteen remaining water
systems, all located within Fairfax County, accounted for only about 17,7
percent of total water consumption within the area under discussioa, and
pnearly 5 percent of this can be attributed to the Feairfax County later
Authority.

Average daily water consumption for the area under discussion is
about 23.77 million gallons with individual company averages reflecting
the same size distribution as exist for total yearly consumption. A range
occurs between 5.8 thousand gallons and 15,406 million galions per day
while median daily water consumption is about 163,500 gallons. Average
daily demand for the sixteen individual companies is 1.58 million gallomns.
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Distribution of Consumption = All water consumption has besn divided into

four basic forms of use as was done with Arlington County water consumption
and will be done wita Prince \!illiam and Loudoun County consumption data.
Fithin the area under discussion approximately 65 percent of total daily
water consuaption was attributed to residential uses. Seven of the sixteen
companies had essentially 100 percent residential water uses; fourteen of
the sixteen cowpanius record at least 75 percent residential water consumpe
tion. lhile residential water consumption in the Alexandria lLater Company
service area accounted for only 57.8 percent of total daily water demand,
this Company had the largest.;ctual residential water consumption (over 8.9
million gallons per day as opposed to the estimated Falls Church consump=
tion of over 3 million gallons per day). Breakdowms by type of consumption
for Falls Church were not available and the percentages indicated in Table VI
are estimates. The hiéhly residential character of the Falls Church, Alexe
andria, and Fairfax County areas is readily apparent in Table VI,

The aporoximately 4.9 million gallons of water consumed daily by
public and institutional uses accounted for only 20.5 percent of total
daily consumption. Most exclusively residential aresas had little or no
demand for public or institutional water while the water systems recording
this type consumption had public functions requiring water since they
served towns such as lMairfax, llerndon, and Vienna or cities such as Valls
Church and Alexandria. The significantly large demand on the Alexandria
l'ater Company was the result of water service to portions of the Fort Bel-
voir Hilitary Reservation which in 1959 consumed nearly 2.0 million gallons

of water per day.
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It is at once cvident from Table VI that industrial water consump=
tion was insignificant. Only about 1.2 percent ol (aily water consumption
was attributed to industrial uses. Again, the Alexaidria |ater Lompany
distributed tne largest gallonage (about 200,000 gallons per day).

ixcept for water systems having only residential water consumption
and ths Alexandria !'ater Company system, all othor systeus reported com=
merical vater consumers as the second largest source 0i demand. Reported
data and estimations indicate that 13.3 percent of daily water consumption
was attributed to commercial uses. Demand within individual water systems
was generally in excess of 15 percent while it was cstiasated tu e at least
32 percent of total demand within the lioodlawn Later Lompany service area,

lihile commercial consumption within the Alexandria \Later Company
system vas only 11.8 percent of total daily consumdptiong; tne actual cone
sumption more than equaled the coubined co.usnercial consumption of all

other systems.

Dwelling Unit Consumption = Uitnin the area under discussion there were

aporoximately 71,390 dweiling units hawving public or private vater. About
gne=tenth of these relied solely upon ground watar lor their water waile
nearly 90 percent obtained water from surface sources or a combima tion of
surface and ground vater- sources. HKnowing the total number of dwelling
units served, it can be quite reliably estimated that at least 260,700 per-
sons relied upon public and private vater systems for water, Total popula=
tion for this area vas estimated to be 332,850 persons on January 1, 1959.

Assuming a rate of growtn equivalent to the rate for the past nine years,
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it can be assumed that the population numbered at least 351,100 persons

on January 1, 1960. This assumption being walid, it can be assumed that
at least 90,000 persons within this area still relied upon the traditional
domestic well for water,

A detailed breakdown of served dwelling units is presented in Table VI.
It is immediately evident that the Alexandria later Lompany served the great-
est number of residential units = over 50 percent of those served in the
area. The number of residential units served within the Falls Church water
system were not reported, but it is estimated that there were at least
12,000 considering a total of 14,338 service connections in 1359. Data has
been omitted for this item for tne Falls Church liater Company.

Daily dwelling unit vater consumption also appears in Table VI.
Consumption varied from a low of ajproximately 113 gallons per day at the
Pimmit Service Corporation system to a high of 219 gallons per day for
homes on the Alexandria l.ater Company system. “stimations shown were based
on consumption figures for adjacent water systems or averages for several
systems.

A further breakdown of dwelling unit water consumption indicates
that per capita water consumption for served dwelling units ranged from a
low of 27 gallons per person at Pimmit Service Cornoration system to a
aigh of 66 gallons for the lason's Neck system, Since the latter system
was not metered, its per capita consumption is probably high. The Alexan-
dria high of 61 gallons per capita is the most realistic maximum when com-
pared to data for metered systems. lifty=-two gallons per capita per day

is median for the area as a whole.
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E!5n°° Hilliam County later Systems

Prince |!illiam County has eight public and private water systens
with varying degrees of service. The largest serves an area of approxi-
mately 20 square miles, which extends from the Town of Uccoquan to the
north through Voodbridge, and includes many new subdivisicns alorg Route ;1
as far south as Powell Creek. This area is known as the Uccoquarw-loodbridge
Sanitary District. The only other section served in eastern Prince Viliiam
County is around Tviangle and Dumfries, adjacent to the (uantico [iilitary
Heservation. Sydnor Pump and lell Co.pany of Richumond, Virpinia; owns the
Triangle«<Dumfries system, and enters into contract with sach customer rather
than operating as a public utility serving a francnised area approved by
the State Corporation Commission.

The remaining six water coupanies, as seen in Figure 1ll, serve areas
in western Prince 1illiam County. Tnese areas include the [own of danassas
and adjacent subdivisions. Une company which serves a number of homes and

one new shopping center near llanassas refused to suoply information.

SUURCE OF VATER SUPPLY

Ground water is ustill the predominant source of public water in
Prince !'illiam County, although nearly 41 percent presently is obtained
from surface water, all of which comes from Uccoquan Creek., Table V[II
shows a total of 27 wells being used presently to susply the 59 percent of
total demand derived from underground sources. [Ihese 27 wells are deep.
Most are in excess of 300 feet and yield large quantities of water. Sunny-
brook Subdivision's well produced 375 gallons per minute on a 24-hour test.
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Many new wells have yields which are equal to or are larger than 100 gal-
lons »er minute.
TABLE VII1

SOURCE ot VAT R SUPPLY
PRINCE L.ILLIA.| CuUNTY VATER SY5TEIS, 1959

T T

SOURCE OF SUPPLY
MATER SYSTEM TWBLLS OTHER
Town of Hanassas S -
Sunnybrook Subdivision 1 P
Manassas Park 4 =
Yorksnire ilater Company 5 =
Acres later Company 5 -

Triangle-Dumfries (Sydnor
Pump and \'ell Co.) T '

Uccoquanel/oodbridge Sani=
tary District 0 Occoquan Creek -
Alexandria liater Co.

o E—icar

In nearly all instances there is sufficient water available from
underground sources to mcet present demands. VNith moderate growth there
appear to be no problems (according to field surveys) in meeting future
desands, altaough it probably will be necessary to develop some new wells.
The exception is the Triangle~Dumfries water system which is having diffi-
culties meeting demands due to a lack of sufficient distribution facilities
and poorly yielding wella. Additional supplies and imiroved distribution

facilities are needed here.
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Sufficient water is available for the Uccoquan-loodbridge Sanitary
District. Demands for the future can be met from the present source ale-
taough the distribution facilities will need considerable expansion. This
is generally the same situation wiich exists within all Prince Villiam

County water systems.

FATER STURAGE FACILITIES

l'ater storage data is incomplete but it is known that all the sys=
tems do not have storage facilities. The Uccoquan-!'codbridge Sanitary
District has two storage facilities: one, a 300,000-gallon standpipe;
the other, a 275,000-gallon tank. It is not known what facilities exist
in the Triangle-Dumfries service area. Sunnybrook Subdivision, Yorkshire
l'ater Company, and Acres !'ater Company have no atnrlh; facilities although
a reservoir is contemplated at Sunnybrook Subdivision. |lanassas Park has
storage facilities of unreported capacity, while the Town of Hanassas has
two tanks with 300,000 and 85,000-gallon capacities and a ground reservoir

with an B5,000~gallon capacity.

LATER TREATHENT FACILITIES

\later entering the Uccoquan-Yoodbridge Sanitary District transmission
system is pre-treated by the Alexandria \later Company. The only other water
treatment facilities in Prince tilliam County are at the Town of ilanassas

whers well water is chlorinated before entering the distribution system,

VATER CONSUMPTIUN

Table IX presents a statistical breakdown of water consumption and
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service connactions. Sunnybrook Subdivision presently is under devclopment
and no data is available which would contribute to the statistical tabula=
tions. No meters are in operation yet. Yorksaire |ater Company and Acres
llater Company do not have meters and their consumption figures are esti-
mates oased on averages from .lanassas Park. These three areas have similar
economic levels., Data for the Triangle-Numiries water system has been cal=
culated from general information suoplied by the Sydnor Pump and l'ell Com=
pany. The data in [able IX is probably souewnat conservative because of
incomplete data, >lus the fact that one vater coupany is not included.

From Table IX it can be seen tiat y2arly water consumption in Prince
lilliam County was over 389 million gallons. A reported 159.59 million
gallons (over 41 percent) were consumed witnin tne Uccoquan-lcodbridge San-
itary District, whica had experienced the greatest rate of growta in Prince
I!illiam County. The Town of llanassas, which consumed over 88 .illion gal=
lons of water, inad the second lurpyest water demand. |!lanassas Park and the
Triangle=Dumfries water systems have the only other noteworthy demands.

Daily water consumption, which was in excess of one million galloms,
was primarily consumed by residential functions. FEstimates place daily
dwelling unit consumntion at B3 percent of the total daily consumption.
llanassas ’‘ark was entirsly residential, while Yorkshire \'ater Company and
Acres l'ater Company served only five and four commercial connections, re=
soectively.

l'ater consumption by public and institutional functions accounted
for only five nercent of total daily consumption. The Town of llanassas

had the only significant water consumption in this category.
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The County's industrial water consumption was small. The [own of
lanassas had an industrial demand from several large dairies.

uf the four consumption ca.egories, the coumercial function was
second to the residential consumpjtion. Uver ten percent of daily consump-
tion was attributed to commercial functions, with the Town of Hanassas
having the largest single demand. TRough a2stimates of water consumption
in the Triangle-Numfries water system indicate that commercial consumption

was nearly as large as that of llanassas,

Dwelling Unit later Consumption = Prince Uilliam County had about 4,364

dwelling units on public watzr systems, which served an estimated 20,850
persons or aporoximately 39.3 percent of the County's population. The re-
maining 60.7 nercent of the County's population was served by domestic wells.

Table IX indicates that there was an average daily dwelling unit
water consumption of 174 gallons. This was a daily average of 41 gallons
per resident of a served dwelling unit, cowputed on an average of 4.24 per-
sons per dwelling unit.

There was a substantial variation from tie County average among the
service arsas. The daily consumption figures raflect variations in income
level and tyre of dwelling unit. The highest dwelling unit consumption
figure occurred in the Town of llanassas where au average home consumption
of 248 gallons of water per day was renorted. This amounted to 63 gallons
per nerson. Although a larger consumption figure is indicated in Table IX
for the Triangle-Dumfries service area, there is some unavoidable error

in deriving this figure because of incouplete service area Lase data.

80
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The Uccoquan=loodbridge Sanitary District had a significantly aigh dwelling

unit consumption which was the result of rapid growth of population and

the associated increase of new howes naving wany water consuming ajpliances.
rdanassas Park, with generally lower cost homes than tiwse of other

County service areas, nad a low dwelling unit consumption figure of 111 gal=

long per day. Since Yorkshire liater Company and Acres \ater Company had

no meters, it is estimated that daily dwelling unit consumption was simi-

lar to tnat of (lanassas Park. llomes and income levels are giite similar

to those existing in Hanassas Park.
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Loudoun County Hater bysteus

In Loudoun County there are seven public weter companies = Leesburg,
Purcellville, llamilton, Round 11ill, Hlillsboro, Hiddleburg, and Aldie =
and one noteworthy private system at loxcroft Girls School. Thess water
systems rely upon ground water from deep wells or springs for their water
supply. The exception is !iddlebury wihere a larpe portion, about 30 per-

cent, of the needed sunply is derived from surface sources, see Table X.

TABLE X

SOURCE OF VAT R SUPPLY
LOUDOUN COUNTY LAT iR SYSTEIS, 1959

= e = ————— ]
SUURCE UF SUPPLY

UAT“R SYSTEM VELLS UTTHER
Town of Leesburg 3 1 Limestone spring
Town of llamilton 2 -

Town of Purcellville - Catoctin Creek
(3 springs)

Town of Round ilill - Small streams
(spring water)

Town of ilillsboro - Spring

Town of Middleburg 1 Little River

Aldie Vater Co. - 3 Springa

Foxcroft School 4 -
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According to water system officials, the present sources of water
supply should be adequate for a considerable number of ycars. Some com=
munities presently are expanding their water supply by developing new wells
and enlarging rﬂsar?nirg. The Loudoun County Sanitation Authority, al-
though recently created, has completed studies on the impact of the Dulles
International Airport. These studies point out thne future population
increases which can be expected in the Broad Run area. Through an agree-
ment with the Town of Fairfax, vater will be sujplied to this section of
Loudoun County from the water supply source on Goose Creek which is being

developed by the Town.

VAT %2 STORAGE FACILITIES

All communities have water storage facilities, mostly in the form
of elevated tanks or larger storage tanks. Leesburg's combined daily
water supply of approximately 451,120 gallons (about 83,290 gallons from
the sprimg, 57,600 gallons from well No. 1, 86,400 gallons from well No. 2,
and 223,200 gallons from well No. 3) is pumped to a 90,000-gallon elevated
tank and two storage tanks with 65,000 and 1.5 million-gallon capacities.

ilamilton's two wells, each producing about 10 gallons per minute,
supply a single 6J,000-gallon elevated steel storage tank. Purcellville,
in addition to a 60,000-gallon storage tank in town, has two reservoirs,
in the Blue Ridge Hountains and on Short Hill, respectively. The Blue
Ridge reservoir, with a capacity of 33,000,000 gallons, is fed by two
sorings; while tae 1,000,000-gallon Short Hill reservoir is supplied by
one spring. A sixeinch line transports water from the reservoirs to Pur=

l-‘-ﬂll'{illﬂ-



Round Hill has two open reservoirs about one mile west of the town
with casacities of 200,00) gallons and 8,500,000 gallons, respectively.
The latter has been used for approximately one year. Ilillsboro has an
enclosed spring on Short Ilill from which water flows by gravity directly
into the town water system,

In the southern portion of the County, Hiddleburg has a 60,000-gal-
lon elevated storae tank in town and a small additional reserve storage
of about 10,000 gallons in a well at the Little River pumping-filtration
plant, Spring water at Aldie is pumped directly into the distribution
system and to a 1,000-gallon storage tank.

The Foxcroft School supply serves only the school jsroperty, several
miles northwest of Middlebirg, consisting of dormitories, horse barms,
dining halls, and miscellaneous facilities. The school has an 8,000=-gal=
lon concrete underground reservoir as well as a 100,000-gallon elevated

storage tank.

UATER TREATHENT | ACILITIES

In contrast to plentiful storage facilities (at least for nresent
demands), there are fewer facilities for water treatment. Leesbuarg has
liquid chlorine applied to the water aystem, while Hamilton and ilillsboro
have no facilities aad do not have water treatment. Purcellville has
chlorination facilities at its 1,00),000-gallon reservoir to treat all
water entering the town distribution system. Round 1lill also chlorinates

its water at the 200,000-gallon reservoir.



Aldie has no treatment facilities, while the Middleburg supnly is
filtered and treatad witn aluminum sulphate. Filter effluent is treated

with liquid chlorine, as is the well water. Joxcroft nas no water treatment.

VATSR CuNSUAPT LUN

Loudoun County is predominantly rural. In 1950 about 20 percent of
the County population were residing in the seven communities having nub=
lic water. In 1359, accordin, to field reports, there were 5,611 persons
supplied with public water, while 17,595 7erscns relied upon domestic wells,
At least 75.8 percent of the County powulation obtained water from domestic
wells,

From detailed field reports and statistical data it is possible to
estimate the anproximate total County public water consumption for 1959 -
152,460,000 gallons. The distribution of use can Le seen in Table XI and
Figure 12. Purcellville has the largest total water consumption; Leesburg
is second in total consumption. The remaining five water systems have
small consumptions in comparison. ancruft'Schnal consumes approximately
10,500,000 gallons of water annually. Round uill, iillsboro, and Aldie
have no water meters on their systems, therefore, the consumption figures
are derived by using known service connections and multiplying them by
characteristic consumption fi ures from County meterad systems.

The largest single water consumer on eacih system, other than the
Foxcroft system, is the residential customer, which in 1959 accounted for
45.3 percent of total daily consumption, see Table XI. Individual systems

have a much larger residential consumption which ranges from a low of



28 parcent at Purceliville to a high of 96 percent at ilillsboro. Five of
the seven systems having residential water consumption record at least
70 percent residential water use.

Public and institutional consumption is low for each system except
Foxcroft School which is entirely institutional. Consumption ranges from
negligible to about 9.2 nercent for the other systems with Leesburg having
the second largest consumption due to its county seat function.

Unly about cne-half of the Loudoun County water aystems have what
can be termed industrial water consumpntion. Purcellville has the wmost
significant industrial water consumption; in fact, over 60 percent of the
total Purcellville water goes to industrial uses. A slaughter house in
Purcallville consumes over 36,400,000 gallons of water per year to uake
it the largest single industrial consumer within Loudoun County., Induse
trial uses were not differentiated from commercial uses in Leesburg. DBe=-
cause of the abattoirs at Purcellville, industrial water consumption ace
counts for over 27 percent of the public water in Loudoun County.

Commercial water consumption in the County is only slightly more
significant than public and institutional uses, Locally, it is decidedly
more significant. For instance, commercial uses in !liddleburg account for

over 24 percent of total daily consumption. An estimated 22 percent of

Leesburg water consumption can be attributed to commercial uses.

Dwelling Unit Vater Consumption - Records of service comnections of Loudoun
County water systems indicate that there are 1,588 dwelling units on pub-
lic water systems, which serve 5,611 persons, based on a County average of

3.54 persons per dwelling unit.
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No recent studids of population within Loudoun County towns have
been made, but it is lmown that there has been considerable growth within
Leesburg and Purcellville. Comparisons of pjresent population served, with
1950 population data (Table XII), show that estimated numbers of persons
presently served at lliddleburg, [lamilton, and ilillsboro ars below tue
1950 population within the towns, thus indicating substantial population
increases within these towns and/or greater service to residential units
adjacent to these towns.,

TABLE XII

1350 TUIN PUOPULATIUNS ALD P:iRSUNS PRESENTLY
SERVED LLIM PUBLIC LATER

44-..-1950444r47 PERSUNS
TOUN POPULATIUN PRESENTLY SERVED

o/ o/
Purcellville 945 1,326
Leesburg 1,703 2,272
Hamilton 351 £450
Hillsboro 123 91
Round [i1l1 403 504
Middleburg 663 645

=/ SOURCE: 1950 CENSUS OF PUPULATION
y .Estimated figures

# 110 persons (34 dwelling units) are known to
be outside the Town corporate limits

= 88 =



Table XI shows that daily dwelling unit water consumption ranges
from a low of about 98 gallons at HMiddleburg to a known high of 139 gale-
lons ner day at Leesburg. These consumotion figures are a good indication
of the general income level of residents in these communities. Consump=
tion levels for llillsboro and Round ilill are based on llamilton and Purcelil-
ville dwelling unit water consumption. Aldie's consumption fipure was
assumed to be about the same as exists for iliddleburg.

Tha average person on a public water supply in Loudoun County con=
sumes an average of 34.5 gallons per day. The highest per capita consump-
tion for served units occurs in Leesburg where the average person on pube

lic water consumes 40.4 gallons of water per day.
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PART IV

SMHARY

The Northern Virginia Region is undergoing a rapid transformation
from a predominantly rural to a highly urban community. The eifects of
wrbanization, first felt in Arlington, Alexandria, Falls Church, and
eastern Fairfax County, have spread to the western portion of the Region.
V'estern Fairfax, Loudoun, and Prince \illiam have braced for population
expansions.

Water iz a prime essential for continued wrbanization. Domestic
wells can supply adequate water for low density development, and munici=
pal wells can be expscted to continue to supply small water systems.
Greater dependence will be placed, however, on surface sources to provide
publie water for the largest portion of the community.

Highlights of the preceding inventory of physical elements, ground

water, and public water systems are outlined as follows:

1. Regional temperatures are moderate with extreme and
protracted weather conditions occurring quite in-

frequently.

2. Precipitation is generally adequate and well dis-

tributed t{hroughout the year.

3. Forested areas, primarily commercial grades which are

privately owned, still constitute & major item in land



4,

5.

6.

(s

use, llany areas of Virginia pines, oaks, hickoriss,
and scrub vaks are vital for scil and water conser=
vation, and should be maintained in their natural
stage. Some of these forested areas are ideal for

park, recreation, and open space use.

The mining of mineral resources is limited to clays

used in brick manufacture, and to granites and basalts

usad as crushed stone,

The best agricultural soils of the Repion occur west
of the Catoctin ilountains and in west-central Fairfax
County. The remaining areas, as far as agriculture
is concerned, are best suited for pasture and limited

cultivation.

Percolation ratings are beat to the west of the Catoce

tin Moumtains and in west-central Fairfax County.
The remaining surveyed areas gencrally have fair teo
poor percolation ratings, especially in eastern

Loudoun County and western Fairfax County.

Ground water occurrences are directly related to
Regional geology. Of nine aquifers, three can be
termed good to excellent as sources of water (the

Coastal Plain deposits, schist deposits, and Newark

- 9l =



9.

formation). Four formations are generally fair
sources of water (granite in the eastern belt,
Catoctin greenstones, ilarshall granites, and
Antietam to Loudoun formations). Diabase and
Quantico slate are generally poor sources of

ground water.

Thirty-three water systems served about 75 percent
of the Region's population in 1959, and combined
residential, public and institutional, industrial,
and commercial users consumed at least 14,272,.90
million gallons of water. Residential water con~
sumption is the predominant type of consumption.
Nearly 62 percent of the total demand came from
surface sources while 38 percent was attributed

to ground water supplies.

Gross per capita and dwelling unit per capita water
consumption declined from eastern to western portions
of the Region. Gross per capita water consumption
for the Region was 87 gallons per day, while dwelling
unit per capita consumption was only 54 gallons per
day. Lover per capita water consumption was evident
in both rural areas and areas where lover incomes

are prevalent.
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