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FOREWORD

This report is one of a series intended to inventory the ground
water resources of each county in the cormnonwealth. The purpose isto provide all ground water users, including private cj-tizens, devel-
oPers, i-nvestors, well drilling contractors, government offic.ial-s,
professionals and consultants, with an overview of the ground water
situation as it presently exists throughout Virginia.

Prospective ground r^rater users and others interested in the
development and protection of ground water hopefully will gain in-
sight into the opportunities and advantages inherent in this
invaluable natural resource

The State Water Control Board remains availabLe for inforrnation,
assistance and governmental action.
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SELECTED CONVERSION FACTORS

ENGLISH UNITS TO IMER.NATIONAL SYSTEM (METRIC UNITS)

This report uses a dual measurement system based on Engl-ish units
and the International System (SI) of metric uni-ts. SI is a consistent

"v"a.* of units adopted in 1960 by the Eleventh General Conference of
Wlignts and Measures. Selected conversion factors are listed below:

Multigly English Units

Acres

Feet (ft)

Gallons

Gallons per day (gpd)

Gallons per minute
(gpm)

Inches

Miles

Million gallons
per day (MGD)

Square miles

!v.

0.4047

0. 3048

0.003785

0.003785

0.06309

25.4

1.609

3, 785.0

2.590

To Ob_taln SI Units

hectares

metres (n)

cubic metres (m3)

cubic metres per day (n3/d)

litres per secona (1/s)

millimetres (nm)

kilometres (km)

cubic metres per day 1m3/a)

square kilometres (tcrn2)



GROIIND !ilATER REsouRcEs oF ALBEMARLE couNTy, vrRGrNrA

by

R. McChesney Sterrett and Kenneth R. Hinkle

ABS?RACT

Albemarle county is rocated in central virginia and encompassesan area of 739 square miles (1r9r4 square kilonetres). The county in_cludes portions of the Blue Ridg. 
"rrd 

piedmont physiographic provinces
and is contained within the ungiaciated Appalachiln ciorrna water Region.

Ground water avairability and quality are relatively consistentacross Albemarl-e county, alrhough avair-ability is significantly in-fluenced by topograglric setting. Draws and flats are the best drillingsites' and wells drilled at these locations generally produee more rraterat^lesser depths. water-bearing zones generally are encountered withln200 feet (61 netres) of the land surfaee in a1r areas of the county.Yields of up to r25 gpn (7.9 1/s) have been obtained in all areas, butvields of less than r-0 gpn (0.6 L/s) "r;-tpr;Jr, ""p""ially in rhesouthern half of the county. Total dissolvld solids 
"orrt.r,l throughoutthe county in most cases is ress- than 150 ng/L. soft water is pre-dominant in approximately harf the county, itir" moderately hard tohard water is found elsewhere. rron is generalty at or below the0.3 urg/l drinking water lfurit establish.J ry the Virginia Dep:rrrmentof Health

wells developed in the metavolcanie rocks of the catoctin Formati.onhave the highesr.average yield (19 gpm iil.i-t'ts), with ylel<is up ro150 gpur (9.5 1/s) t.poit.d along the base of carter's Mountain and theSouthwesrern Mount:i"-". Well yields of up to 50 gpm (3.15 Us) havebeen obtained in the belt east of charlotiesville, but .welr_s deveropedin the belt along.!h9 easr slope of the Blue Ridg. rrpi"rii, ,i.tuless-than 10 gpm (0.6 L/s). Ground water from the catoctin Formationis also the most highly mineralized water and generally exhibits highernanganese concentrations and hardness.

Average daily ground water withdrawal approaches 3 I'IGD (15,140 n3/d).About two-thirds of the total withdrawal is supplied by donestic wellsand springs, and approximately 47 percent "f tirl countyr" poprj-lation is supplied by ground warer. public^ground watlr ";;;;*"withdraw approximaa:fy-500,000 gpd (1,893 ,37a). The largesr groundwater user' Morton Frozen Foods at crozet, withdraws an average ofnearly 120,000 gpd (454 m3/a), 
qvEre6e 

'

No major areas of ground rnTater eontamination have been identified,although local problems are known to exist. underground petroreumspills are the most corunon cause of ground water contamination inAlbemarle county. No documented cases of well interference have beenreported.



INTRODUCTION

Location and Baekground Info:mation

Albemarl-e County lies in the central part of the Comonwealth of
Virginia (Plate 1). Bordering counties lnclude Augusta and Rockingham

to ihe lirest, Fl-uvanna and Louisa to the east' Orange and Greene to Lhe

north, and Nelson and Buckingham to the south. AlbemarLe County was

forned from Goochland County in L744 and is the fifth largest county
in the state, covering 739 square miles (l-r9l-4 kn2). The independent
City of Charlottesville is the county seat.

According to the Virginia Department of Planning and Budget, the
1980 population of Al-beurarl-e County lf?g qroJected to be 54,400 and that
.i-inl biiv of Charlortesvill-e to be 40,000. Population proJections for
the year 2000 are 88,400 for the county and 42,600 for the city.

Government employment and manufacturing are the two most important
sources of income. Government employment is furnished principally by

the University of Virginia, located in Charlottesville. Manufactured
products include el-ecirical- components, electronic machinery, ftozen
food, office equiPment and fabric-

Topography and Drainage

Albemarle County is situated within two physiographic provinces:
The Blue Ridge Physilgraphic Province and the Piedmont Physiographic
province (plate 2). itt. tigtr"st point in the county' 3,317 feet
(11011- m), ls along the crest of Loft Mountain l-n the extreme north-
western corner of ine county. The lowest elevation, approximately
235 feet (72 n), occurs where the Ri.vanna River crosses into Fluvanna
County just south of Boyd Tavern. The elevation at Charlottesville
is approxinatel-y 500 feet (1-52 rn). Most areas of the county lle be-
low 1,000 feet (305 n) elevation (plate 3).

The eounty lies almost entirely within the James River Basin'
with the exception of the northeast corner which lies within the York

River Basin (Pl-ate 4). The Rivanna River, a major tributary of the
James River, drains a large portion of the northern and central
sections of the county. ihe- principal tributaries of the Rivanna in-
clude the North Fork, South Fork, Buek Mountain Creek, Mormons River
and Mechum River. The southern section of the counLy ls drained by

the Hardware River and a few smal1 tributaries of the James River'
Ttre James River forms the southern boundary of the county. A snall
northeastern portion of the county lying wlthin the York River Basin
is drained by smal-l- headwater tributaries of the South Anna River
and the Rapidan River.

Warm, hunid suluners
marle County. According

Climate

and rnil-d winters characterize the climate of Albe-
to Crockett (l:g72), the mountains at the countyrs
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PHYSIOGRAPHIC PROVINCES OF ALBEMARLE COUNTY
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western boundary, along with the Chesapeake Bay and the Atlantic Oceanto the east' are major factors controlling the climate, in addition tothe latitude and location on the North American continent.

Records from the non-recording weather station at Charlottesvil-le
maintained by the National l,Ieather Service indicate that the average
annual temperature is approximately 57oF (13.goc). Extremes have
been recorded as high as 107oF (4l.7oc) in september, 1954, and as
1ow as -zoF (-tl.2oc) in January L977. The average annual precipi-
tation is approximately 44 inches (1,118 mm), and rainfall is the
dominant form of precipitation. surmner rainfall is provided princi-pally by showers and thunderstorms, the latter occurring on an averageof 40 to 45 days throughout the season. The average annual snowfallis around 22.5 inches (572 rnur), although measurements between L94l_
and 1971 have varied from 3.1 inches (78 rnrn) to 53.6 inches (1,361 rnm).

Table I is a suilnary of temperature and precipitation data for
the period 1941--1979 from the National Weather Service non-reeording
weather station at charlottesville, located 1.7 rniles (2.7 km) west ofthe Post Office.



ELEVATION MAP OF ALBEMARLE COUNTY
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Total Precipitation
Inches .Millimetres

Averaqe TemDerature
"F oC

TABLE 1
WEATHER DATA FOR TIIE PERIOD L94L.T979

CHARLOTTESVILLE, VIRGINIA

Month

January
February
March
April
May
June
July
August
September
October
November
Decernber
Annual*

tt-
74.68

100.84
81.03

LO6.43
99.06

LzL.4L
L20.L4
LLz.52
102.l_1
79.25 {

89.92
111_0.99

36.1_
37.8
46. s
57 .7
66.3
7 3.s
77 .3
76.2
69.9
59.5
49.L
38.4
57 .L

2.3
3.2
8.1

14.3
19.1-
23.L
25.2
24.6
2L.L
15.3
9.5
3.6

13.9

3.2t
2.94
3.97
3. 19
4.L9
3.69
4.78
4.73
4.43
4.02
3.L2
3.54

43.74

*Average of annual averages and total-s for period

Source: Crockett (L972) and National- Oceanic and Atmospheric
Administration (197 L-L979)



RIVER BASINS AND STREAMS IN ALBEMARLE COUNTY
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Soils and Vegetation

There are three maJor soil groupi.ngs in Ar-benarle county:
mountainous soils, soils developed on the piedmont uplands, and soilsdeveloped on the Piedmont lowlands (plate 5). The mountainous soilsinel-ude those soils on the Blue Ridge nnountains and foothill_s, andsoils on the southwestern Mountains and carters Mountain east ofcharl-ottesville. These soils range from deep to shallow, dependingon the steepness of the slope, and are well-drained. soils or trrePiedmont uplands_ range from deep to shallor.r and oecur on gentle iosteep slopes. A11 of the upland soils are well-drained, ind a rnaJorbelt along the Fluvanna county line to the east is characterized byvery strongly acid soils. piedmont l-or,rland soils occupy the easternquarter of the county and are well-drained.

A L976 forest survey by the virginia Division of Forestry reportsthat 291'386 acres (LL71924 hectar""j in Albernarle county are eoveredby corunercial- forestlands (Browne and Associates , LgTg). This isnearly 62% of the total land area of the county. such major forestareas provide an efficient mechanism for recharging the giound water
system in Albemarle County.



GENERALIZED SOILS MAP OF ALBEMARLE COUNTY
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Purpose and Scope of Report

This report is a reconnaissance-level study intended as an aid
in identifying regional- ground nater conditions in Al-bemarle County.
In addition to providing general information about the area, the
report introduces nelr hydrogeologic data collected by the Board
and compiles previous geologic and hydrologlc investigations
carried out under the auspices of the Board and other state
agencies. The report is intended to be a planning and nanage-
ment reference for citizens, governmental- official-s, professionals,
and those in the business sector.

Previous Investigations

Reports by Cross (1960) and Dekay (L972) are the only ground
water studies which deal specifically with portlons of Albemarle
County. Crossts work is a data compilation of water wel-l-s in the
western half of the county. DeKayrs work on ground water supplies
in Shenandoah National Park, a portion of which is in Al-bemarle
County, has been supplemented by a geology report of the area by
Gathright (1976). A reporr by Geyer (1955) covers ground water in the
Virginia Piedmont. A 1970 publ-ication by the Virglnla Division of



Water Resources coyering ghg *Tenes River Bas.i.n includee ground lraterdata obtained from Albemarle county,. ftio u,s, Geological survey
Papers, Cederstrom (L972) and Sinnott and Cushing (1t7g), addrels theground water characteristics in a J-arge region wtrich lnciudes ALbe*marle County.

Methods of Investigation

Most of the water well construction infornation and the groundwater quality data contained in this report have been collected uythe Board, although sone have been supplied by the virginia Division ofMineral- Resources and the virginia lepartnent of Hear_til. AL1 groundwater withdrawal information has been col-lected by the Board.

Much of the previously unpubrished information pertaining toindividual well construction and ground water quality has beei co1-leeted as a resul-t of the Groundwater Act of tglz. rhi" e"t requiresthat a water well conpl-etion Report (Fom GW-2) be subnltted to theBoard for all we1ls drill_ed, and that orirners of industrial- and publ_icground water supplies submit quarterly reports (l'orm cw-6, crorroa1,7"t"1'
Pumpage and Use) to the Board detailing ground water withdrawal. Inaddition, the Board requires that drili -uttings be col-Lected at ten-foot (3-05-m) intervals on all water weLls, .rni"*s prior exemptionis obtained from authorized staff members.

Another source of ground r,rater quality informat.ion is thePollution Response program (pnep), maintained by the Board for thepurPose of responding to reports of water pollution of any type. Thisincludes pollution of both ground water and surface rrater by accidentalor intentlonal discharges of hazardous chemicals, oiL, gasoline, refuse,and industrial wastes.

A11 well information, we1-l completion reports and records ofg-round rrater quality cited in this report are on permanent file at
ll:.8.":_1_{Sadouarrers office i.n Riehmond and ar lr," v.u"y netionaroffice (vRo) in Bridgewater. rhese data are computerized for storageand retrieval and were used to conpile Appendixes B and C.

Water Well Nr:rnbering System

water well cornpletion Reports are assigned a unique number bywhich the reported well is thereafter identitr.a. water quaLity
and withdrawal information for that particuLar well aLso are identifiedby that number.

- Each county in virginia is assigned a three-digit county eode,the code for Al-bemarle county being 101. within 
""ch "o,.rrrty, 

wells
Te nunbered sequentially in order of receipt, with a few exceptions.For example, a report might be nunbered r01-ri, while a report re-ceived later would become l-01-1g. The well numbers do not represent



a grid system for locating specific areas of the county. When citing
speciflc well-s in this report, the wel-1 number will- be given in paren-
theses without the county code. For example, Morton Frozen Foods ll3
(87). Wel-l numbers may be cross-referenced with various plates and
Appendixes B and C for additional information.

I{YDROGEOLOGY OF AIBM{ARLE COUNTY

Precipitatlon probably is the ultinate source of all the ground
water occurring in Albemarl-e County. The sequence in which water
circul-ates from land to ocean to air and back to l-and in the solid'
J-iquid and gaseous states is referred to as the hydrologic cycle
(Pl-ate 6). Water enters the atmosphere and forms clouds by evaporation
from oceans, lakes and rivers, and from plant life by means of evapo-
transpiration. The water is then returned to the land surface where
it once again may evaporate, take the form of runoff to streams, lakes
and oceans, or filter down into the soil and rock.

Water occurring in the zone extending from the l-and surface down-
ward to the point at which alL rock and soil pores are fil-l-ed with
\tater is said to be in the zone of aeration. l{ater oceurring below
the zone of aeration is said to be in the zone of saturation, and it
is this roater that connnonly is referred to as ground water. The top
surface of the zone of saturation (the dividing point between the zone
of saturation and the zone of aeration) is known as the water table
(Plate 7).

Ground water is governed by the principl-es of recharge and dis-
charge. Ground water will flow by gravity from an area of reeharge
toward a discharge point. Water may be discharged from the ground
rirater reservoir through springs, seepage into streams, evaporation
and transpiration, and through well-s. Streams may djscharge \tater
into the ground water system, in which case they are known as losing
streams, or they may be recharged by ground water flowing into them'
in which case they are cal-led galning streams. It is Lhe latter
situation which explains why ground water discharge into streams and
the base flow of streams during extended dry periods are one and the
same.

Ground r^rater movement and storage in Albemarle County oceurs in
both soil and rock. Saprolite, an earthy, clay-rich residual material
created by the decomposition of igneous and metamorphic rocks, forms
a mantle covering much of the county. Aecordi-ng to Cross (1960), this
layer of soil- and saprolite is up to l-00 feet (30 n) deep in places
and averages about 50 feet (15 m). Data gathered on depth to bedrock
for 319 wel-ls supports Crossfs findings. Many wells encountered
bedrock at depths as great as 110 feet (34 m), but the majority fall-
in the 40-to 5O-foot (12- ro 15-m) range. Cross (1960) notes the
saprol-ite is thiekest in Albernarle County where it occurs on upland
fLats.



THE HYDROLOGIC CYCLE

Source: Gibson and Singer (lg7l) PLATE NO.6

The saprol-ite zone acts as an important recharge mechanism for
the underl-ylng bedrock, and also yiel.ds lrater to many wel_l_s. Thesaprolite acts as a giant sponge and stores vast amounts of water,
allowing it to percol-ate downward at a very slow rate to reeharge
the underlying crystalline rocks. rt nay yield r^'ater to wel]-s by
means of primary porosity, a term which refers to porosity which
was created at the time the saprolite was formed.

Bedrock in AlbemarLe County is composed of igneous and metamorphic
rocks, with minor amounts of sedimentary rocks present in the easternareas. rgneous and netamorphic rocks are very dense and relatlvel_y
impermeable. Ground water movement and storage takes pl_ace only infractures which have devel-oped in the rocks as a result of weatherlng
and, to a lesser extent, structural deformation. This type ofporosity is known as secondary porosity, si-nce the water:bearing
features developed after the rock was formed. well yield is diiectly
influenced by the frequency and interconnection of water-bearing
fractures which the well intersects (pl-ate g). The nrmrber and si-zeof fractures decreases with depth, and general-J-y it is assumed thatwater-bearing_fractures seldom are encountered in these rocks at depthsgreater than 250-300 feet (76-91 m). For sel_ected counties in thevirginia Piedmont, Auletta (1979) found that fracturing typically

11
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occurred between 30 and 350 feet (9 and 107 m) and was most frequent
berween approximately B0 and l-25 feet (24 and 38 rn). Cross (1960)
notes that most fractures occur wlthin 100 feet (30 m) of the top of
bedrock. Data gathered for this report indicate that 58 percent of
the 302 rock wells for which water zone information is available
encountered water within 100 feet (30 rn) of the land surface' and
87 percent encountered water within 200 feet (61 m) of the land
surface.

GROUND I^IATER AVAILABILIW AND QUALITY

Hydrogeologic Overview of Albemarle County

Albemarle County is located within the Unglaciated Appal-achian
Ground Water Region (Plate 9) which is characterized by mountains and

hi1ly uplands separated by broad valleys (Johnson, I972). The western
quarter of the eounty is situated in the Blue Ridge Physiographic
Province, while the remaining area is in the Piedmont (see Plate 3).



FRACTURES IN BEDROCK FORMATIONS AFFECT WELL YIELD

Ewporu (rvlr, PLATE NO. g

The ground water availability and quality maps appearing on thenext several pages are intended as a general- planning guide, andconditions represented may not apply to speciiie well sites. p'mping
tests and detailed aquifer studies are beyond the scope of this report
and have not been undertaken. Discussioni of ground r"t"r quality
parameters may be found in Appendixes D and E.

on the whole, ground hrater availability is relatively consistent
throughout the county, varying onl-y slightly with geologit setting.I'Iater-bearing zones generally are encountered within 200 feet (6J_ n)of the land surface throughout a large area (Plate 10). Almost, withoutexception, well-s in the eastern third of the county have not tappedwater zones below 200 feet (61 m), indicating that drilling to d..p.,depths normally fails to increase well yields

llell production rates typically are l_ess than l-0 gpn (0.6 L/s),especially in the sourhern half of the county (plate li). However,several areas exhibit a notieeably higher j.ncidence of increased yield.
weLls produci-ng 50 gpm (3.2 L/s) or greater are scattered randonly
across theeounty, and we1ls with yields of at least 125 gpm (7.9 Lls)
have been drilled in each of the iour hydrogeol_ogic uniti- in the
county.

Source: Newport (1gl l,t
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UNG LAC IATED APPALACH IAN
GROUND WATER REGION

LAWARE

KENTUCKY
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Source: Modified after Johnson (1972) PLATE NO.9

Ground rrater throughout the county is of high quality, and only
isolated wel-l-s have exhibited significant qual-ity variations. The

r^rater is relatively low in dissolved mineral- matter. The total- dis-
solved solids content throughout the county is l-ess than l-50 mg/L
(Pl-ate l-2). Isolated well samples with concentrations of 150 mg/l
or higher are noted. No wells lrere encountered any-luhere with total
dissolved solids as high as 300 nglL.

Hardness, the property of r"rater which retards the production of
soap 1-ather, is rel-atively low throughout the county. Ihe hardness
cl-assification used throughout this report was developed by Durfor and

Becker as noted in Hem (1970):

Ilardness range
(mg/l of CaCog)

0-60
6r-L20

121-180
More than 180

D,escription

Soft
Moderatel-y hard
IIard
Very hard
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Based on this scale, soft weter is predominant in approxinately hal-f
the county, whil-e noderately hard to hard trater prevails elsewlere(Plate l-3). A few eamples of "very hard* rilater were gathered, but thehighest vaLue noted anSntrhere in the county was only 2ls ng/t.'

Iron concentrations are well within the 0.3 mg/l l-imit estabLlshed
by the virginia Deparrmenr of llealth (1977) throughout a Large portlonof the county (Plate l-4). However, there are severaL areas wt elenoticeably higher concentrations are connon to the extent that, certaln
r:ndesirable effects, such as unpl-easant taste and staining of bathroom
and l-aundry fixturesr are to be expected. Reports of sueh occurrences
have been infrequent and scattered.

The hydrogen i.on concentration, or pH, fall-s within a range of
9.: - 7.4 throughout a significant porrion of rhe county and below6.5 throughout mosr qf the remaining areas (plate 15). wlth the
exception of one sample (55) measured at 3.7, no values lower than
5.1, were recorded anlruhere in the county. As the pH falls below theneutral point of 7 on a scal-e of 1-14, water tends to become moreacldic and may cause corrosion of metal- plpes, pumps and tanks.

Hydrogeol-ogic Units in Al_benarJ.e County

The crystalline rocks which underLie Albenarle County have beendivided into four broad hydrogeologic classifications, baled on nater-
bearing characteristics of individual rock formations. These classi-fications include the cataclastic and metasedimentary rocks, the meta-
sedimentary and sedimentary rocks, the metavol-canic rocks, and the
igneous and metasedinentary roeks (Plate 1-6). titte 2 is a compilationof the individual- geologic formations comprising these four hydiogeol-ogic
units and lncludes pertinent geological- informaiion, water-belring
properties, and selected wel-l- and ground r^rater statistics. Detailed
expranations of the geology of Albenarle county wil_1 not be given i_nthis report. The reader is encouraged to consult pubJ_ished leologicreports of the county for information of this nature.

Hydrogeologic factors seldom are considered when selecting wellsites in Al-benarle county. virtually al_l well_s dril_l_ed are small-
diameter wells, usually intended for domestic use, which rarel_ypenetrate to great depths. particul_arly with respect to residential
wel-ls, which constitute a large majority of the weI1s on record, thedrill site is chosen after the building site has been selected and is
based so1-e1-y on the convenience and economics of the particular
situation. rn addition, once a sufficient supply of rrrater has been
obtained for the intended use, drill_ing is terminated. The avail_able
data are, therefore, random'rpract.ical- data instead of data based on
the most favorabl-e hydrologic, geologic and topographic conditions.

Igneous and Metased.imentary Rocks

This hydrogeologic unir (?late 17) consists primarily of granitic
gneiss with minor amounts of granodiorite, quartzite and conglomerate.



Geol-ogic fornations lncluded in thls groupilrg are the Pedlar, Swift
Run, Lovingston and R'ockfish For-natfons, I\rc upjor belts occur ln
ALbenarl-e County. A bel-t Lying along the foot of the Blue Ridge in
the northern area of the county underlies the comunities of lihite
IIaLL, Doyl-esvil-le, Mountfair, Boonesville and Nortonsville. A larger
belt rrmning northeast-southwest, roughl-y dividing the eounty in hal-f '
averages approxi"mateJ-y 6 nl.I-es (10 kn) wide and underLies the com-
munities of Earl-ysvil-1e, Irry and North Garden.

Wel-ls in this hydrogeologic unlt have been drtlled to an average
depth of Just over 250 feet (76 m). Seventy-two percent of the well-s
artttea ln these two belts produce less than 20 gpn (1.3 Us); over
ha1-f yield less than 10 gpn (0.6 Lls). However, 10 Percent of the
wel-l-s on record produce in excess of 50 gpn (3,2 Lls), lndicating
that 1-arge yiel-ds are avaiLable. I{tril-e a few of these high-yiel-d
weLls have been drilled for publ-ic supplies, the naJority are donestic
welLs which probabl-y requlred minimum development to obtain the high
yields. These high-yieLd wel-ls are randomly scattered and do not tend
to occur in clusters. The southwest third of the centraL belt shows
a significant lack of wells producing 1-0 gpn (0.6 Us) or greater'
possibly indicating l-ower potential for ground water in this particular
area. Three wel1s drlll-ed for the Crozet Sanitary District between
1955 and 1959 have yields ranging from 50 to 165 gpn (3.2 to 1-0.4 Us).
Ttre 365-foot (1L1-n) well /ll- (112) was tested for 72 hours at L65 gpn
(10.4 Us); however, no drawdown i-nfornation is available.

Water from the igneous and metanorphic rocks is relatively low
in dissolved mineral matter; 84 percent of' the wel1s on reeord exhibit
total dlssolved sol-ids below 150 ng/l. pH values consistently fall-
withln the 6.0 - 7.4 range. trIater analyses from six wel-l-s in the
Ivy area had plt values of 7.5 and above, somewhat higher than usually
found throughout the remaining portion of the two belts.

Ground water hardness throughout the area is consistently lower
than l-21 mElL, and o41-y three of 78 water samples collected can be
classified as "hard" (121-l-80 ng/l). Concentrations of iron were
below 0.3 ng/J- (the limit establ-ished by the Virginia Department of
Ileal-th) in nearl-y two-thirds of 89 htater samples. Of the remaining
sampl-es, only 7 pereent were in excess of 5.0 ngll. Iron concentrations
in ground water samples collected along the base of the Bltre Ridge
seldom exceeded 0.3 ng/1.

Metavolcanic Rocks

This hydrogeol-ogi.c unit (?late 18) is comprised nainly of the
Catoctin Formation, a series of metamorphosed basalt l-ava flows with
minor amounts of sandstone and phyl-lite. Two belts extend the length
of the county in a northeast-southwest direction. A snall bel-t out-
crops along the eastern ridges of the B]-ue Ridge, and a J-arge belt
passes through the eastern hal-f of Charlott,esville and underl-ies the
eonnuniti.es of Eastham, Shadwell and Carters Bridge.
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