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FACTORS FOR CONVERTING INCH-POUND UNITS
TO INTERNATIONAL SYSTEM (SI) UNITS

The following factors may be used to convert the inch-pound units published

herein to the International System of Units (SI):

Multiply inch-pound units by
Length
inch (in) 25 .40
foot (ft) 0.3048
mile (mi) 1.609
Area
square mile (mi2) 2.590
Volume
gallon (gal) 3.785
million gallons (Mgal) 3785
Flow
gallon per minute (gal/min) 0.06308
million gallons per day (Mgal/d) 0.04381
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To obtain SI units

millimeter (mm)
meter (m)
kilometer (km)

square kilometer (kml)

liter (L)
cubic meter (m3)

liter per second (L/s)
cubic meters per second (m3/s)



GROUND-WATER AVAILABILITY ALONG THE BRLUE RIDGE PARKWAY, VIRGINIA
By H. T. Hopkins
ABSTRACT

The Blue Ridge Parkway, operated and maintained by the U.S. National Park
Service, extends 470 miles from Rockfish Gap, Augusta County, central Virginia
to Great Smoky Mountain National Park, Swain County, southwestern North
Carolina. The Parkway in Virginia covers a distance of 220 miles. The pur-
pose of this study was to describe the geohydrologic conditions and to iden-
tify favorable areas for future ground-water development along the Parkway.

The location of the Parkway along the crest of the Blue Ridge Mountains
precludes any ground-water or surface-water inflow from adjoining areas.
Precipitation is the only source of ground-water recharge.

NDraws, valleys, lower slopes, and meadows at or near the base of peaks and
ridges provide the best well sites. Such locations serve as collecting areas
that funnel ground water from the highlands toward the lowlands.

Areas designated "good" and "fair" for developing ground-water supplies
along the Parkway are shown on 55 map sections compiled from the U.S.
Geological Survey topographic map series at a scale of 1:24,000, Each map
section covers about four miles of the Parkway.

The chemical quality of water from wells and springs is suitable for
public supply. It is low in dissolved solids, and iron, and is classified as
soft (less than 60 milligrams per liter hardness). Concentrations of trace
metals arsenic, cadmium, chromium, copper, lead, mercury, selenium, and zinc,
are below the limits set for public supplies by the U.S. Environmental
Protection Agency. Higher concentrations of zinc are reported only from wells
in which galvanized iron pipe is used as pump columns and (or) casing.



INTRODUCTION

The Blue Ridge Parkway, operated and maintained by the U.S. National Park
Service, extends 470 miles from Rockfish Gap, Augusta County, central
Virginia, southward to Great Smoky Mountain National Park, southwestern North
Carolina. The Blue Ridge Parkway in Virginia covers a distance of 220 miles.

The Parkway with its numerous overlooks, hiking trails, and recreation
facilities is visited by an increasing number of people each year. To meet
the increasing demands of the public, the Park Service has developed long
range plans which include expansion of existing recreational facilities and
development of new facilities at selected sites along the Parkway. Water
supplies for these facilities will be developed from drilled wells and (or)
springs. Drilled wells are preferred because they are less susceptible to
surface contamination than are springs.

Purpose and Scope

The purpose of this report is to identify areas most favorable for future
ground-water supplies along the Blue Ridge Parkway in Virginia. The report
describes the relation of several factors, including topography and geology,
on well yield, and the relation of location to spring yield. The most
favorable areas, designated as "fair" and "good," are shown on 55 maps and
described in accompanying text.

Hydrologic data used in this report was collected in August and September
of 1979. The data collected consisted primarily of sampling wells and springs
used for water supply, collecting well construction data, and field locations
for these wells and springs.

Previous Studies

The geologic information used in this report is provided by previous
publications. The Virginia Division of Mineral Resources Geologic Map of
Virginia (Calver and Hobbs, 1963) was used extensively, while more detailed
reports covering smaller areas were used to supplement the map (Bartholomew,
1977; Gaithright and others, 1977; and Espenshade and others, 1975).

Hydrologic data were compiled, in part, from a number of unpublished
reports prepared for the National Park Service during the period 1963-1971, by
the Geological Survey. These letter reports describe the selection of sites
for drilling test holes and (or) production wells and some of the reports
include compilations of data collected during the drilling and testing of
individual wells.

Location of Study Area

The Blue Ridge Parkway extends 470 miles from Rockfish Gap, Augusta
County, Virginia to Great Smoky Mountain National Park, North Carolina. This
study covered the approximately 220 miles of the Parkway located in Virginia
(fig. 1). From Rockfish Gap to the James River, a distance of about 64 miles,
the Parkway is in George Washington National Forest. From the James River to
the intersection with U.S. Highways 221 and 460 near Roanoke, a distance of
about 41 miles, the Parkway is in Jefferson National Forest. The remainder of
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picnic area in Franklin County, significant increases in yield were reported
at about 67, 100, and 231 feet below land surface (fig. 4). The unconsolidated
material (saprolite) and partially weathered rock overlying the bedrock were
cased off and the annular space between the casing and saprolite grouted with
cement to prevent any contamination from the surface; in the bedrock the well
was finished as an open hole. All wells inventoried for this report were
similarly constructed.

The yield of well 29D1 at 100 feet below land surface was 2 gallons per
minute and at 231 feet below land surface was 31 gallons per minute. The
large increase in yield, 29 gallons per minute between 100 and 231 feet below
land surface, may be due to either small amounts of water entering the well
through either a number of openings in this 131 foot interval or larger frac-
tures at or just above 230 feet below land surface.

Table 2.--Summary of yield in gallons per minute and specific-capacity data
for public-supply wells at different topographic settings along the
Blue Ridge Parkway.

Topographic Setting Specific Capacity

Well and Yield (gallons per minute) (gallons per foot
No. Hilltop | Hillside Draw Valley of drawdown)
26RB3 2.0 0.2
26R4 1.4 <0.1
2681 1.4 <0.1
27C1 26.0 1.2
23C3 51 19.4
28C7 26 2.9
3541 10.7 .2
2581 15 0.1
2781 25 1.3
3901 53.5 1.2
2901 31 .1
28C6 51 5.6
34H1 15 .3
34H2 20 5
34H3 45 .6
3641 30 .6
3645 30 A
Total| 3.4 115.10 124 .5 191

Averagé

Yield]| 1.7 23.0 31.1 31.8

The topographic setting, yield, and specific capacity of 17 public-supply
wells along the Parkway are listed in table 2., The specific capacity of a
well, the rate of discharge of water in gallons per minute divided by the
amount of drawdown, may vary with the duration of pumping.

Data available for each of the wells inventoried for this study are listed
in table 3. Of the 32 wells listed, 17 were completed as public-supply wells,
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Figure 4.--Construction features and typical yields of well 29D1 at Smartview picnic

area, Franklin County, Virginia (refer to figure 45 for location).
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Table 3.--Records of we!! data along the Blue Ridge Parkway, Virginia (depths are in feet betow land surfac

Explanation of symbols used:

LOCATION PRINCIPAL AQUIFER OTHER DATA AVAILABLE
MRAMaTntenance area 000 SPRL Saprollte W=qualTTy of wafer
PA-Picnic area 300 AGBK Al ligator Back Formation B~-common chemical analysis
RA-Recreation area 400 ASHE Ashe Formation WL-frequency of water level
VC=Visitor center 400 CTCN Catoctin Formation measurements
400 LCBG Lynchburg Formation O-only one measurement avallable
USE OF SITE 400 MHRL Marshal!l Formation Intermittent measurements
U=unused 400 PDLR Pediar Formation LG~logs avallable
W-withdrawat 400 SFRN Swift Run Formation G~geologist log
Z-destroyed 400 VGBG Virginia Complex Blue Ridge GK~=fleld check
] C~data field checked
USE OF WATER METHOD OF CONSTRUCTION U-unchecked
F=¥Tre A=alr rotary
H-domestic P-air percussion WELL FINISH
P~public supply C-cable tool O-open end casing
U=unused X=open hole in rock
ACTTTUDE
SITE USE  USE OF LAND
LOCAL IDENTIFICATION OF OoF SURFACE PRINCIPAL
NUMBER NUMBER LOCATION SITE WATER (FEET)  AQUIFER
AMHERST COUNTY
36J 1 373631079190601 NPS OTTER, CREEK W ] 1018 400SFRN
360 2 373630079190801 NPS OTTER, CREEK z - 1010 400SFRN
364 3 373634079191401 NPS OTTER, CREEK pA - 1040 400SFRN
364 4 373634079191402 NPS OTTER, CREEK z —— 1040 000SPRL
36 5 373430079202701 NPS OTTER, CREEK R A ) P,F 820 400MRHL
364 6 373319079215901 NPS JAMES, RIVER V C W P,F 670 400MRHL
AUGUSTA COUNTY
3M 1 375813078535401 NPS HMPBAK, ROCKS V C W P,F 2315 400CTCN
39M 2 375813078535402 NPS HMPBAK, ROCKS Vv C U U 2315 400CTCN
BEDFORD COUNTY '
344 1 372636079364301 NPS PEAKS, OF OTTER W u 2535 400VGBG
344 2 372639079363301 NPS PEAKS, OF OTTER W P,F 2525 400VGBG
344 3 372656079362201 NPS PEAKS, OF OTTER W P,F 2515 400VGBG
35 1 373325079244501 NPS JAMES, RIVER MA W P,F 1080 400MRHL
CARROLL COUNTY
258 1 363959080412001 NPS FANCY, GAP M A W P,F 2950 300AGBK
258 2 363940080415001 NPS FANCY, GAP QTRS W H,F 2950 300AGBK
268 1 363852080313601 NPS GROUND, HOG MT W P,F 2840 300AGBK
26B 2 363844080313601 NPS~GROUND, HOG MT z —— 3030 300AGBK
268 3 363847080314601 NPS GROUND, HOG MT W ] 2995 300AGBK
26B 4 363853080314501 NPS GROUND, HOG MT W P,F 2960 300AGBK
26B 5 363840080315501 NPS GROUND, HOG MT P A p4 - 2975 300AGBK
FLOYD COUNTY
278 1 364456080241801 NPS MABRY, MiLL W P,F 2870 . 300AGBK
28C 1 364818080214401 NPS GRASSY, KNOLL pA - 3335 400ASHE
28C 2 364818080214101 NPS GRASSY, KNOLL z - 3390 400ASHE
28C 4 364836080211501 NPS ROCKY, KNOB P A W U 3085 400LCBG
28C 5 364834080211501 NPS ROCKY, KNOB P A z - 3090 400ASHE
28C 6 364839080211601 NPS ROCKY, KNOB P A W P,F 3085 400ASHE
28C 7 364911080205101 NPS ROCKY, KNOB MA W P,F 3000 400ASHE
28C 8 364910080205301 NPS ROCKY, KNOB MA V) P,F 2990 400ASHE
28C 9 364913080205101 NPS ROCKY, KNOB MA z - 3040 400ASHE
FRANKLIN COUNTY
290 1 365550080110901 NPS SMART, VIEW P A W P 2540 400ASHE
NEL SON COUNTY
311 375201079085401 NPS WHSTON, RIDGE W P,F 2900 400PDLR
PATRICK COUNTY
271C 1 364635080233201 NPS ROCKY, KNOB CABIN W P,F 3083 300AGBK
28C 3 364801080215901 NPS GRASSY, KNOLL W P,F 3210 400ASHE
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Table 3.~-~Records of well data along the Blue Ridge Parkway, Virgtnla ~~ Continued.
(depths are in feet below land surface).

CASTNG DATE
DEPTH Di AM~ METHOD WATER WATER
LOCAL OF WELL DATE DEPTH ETER CONST~ LEVEL LEVEL
NUMBER (FEET)  COMPLETED CASED (INCHES) FINISH RUCTED (FEET) MEASURED
AMHERST COUNTY
364 1 154.00 08/02/1967 10 6 X P 6.75 08/02/1967
36 2 245.00 07/29/1967 8 6 X A - -
36) 3 155.00 08/02/1967 n 6 0 P 6.00 08/02/1967
36) 4 45.00 08/01/1967 -~ - X P - -
36 5 273.00 04/20/1959 25 6 X - 22.24 04/20/1959
36 6 229.00 06/03/1960 - 6 X c 55.00 06/28/1961
AUGUSTA COUNTY
39M 1 120.00 05/03/1965 55 8 X P 10.00 05/05/1965
3™ 2 -- - ~ ~ - - - -
BEDFORD COUNTY
344 1 200.00 08/03/1967 58 6.25 X P 1.40+ 08/07/1967
344 2 185.00 08/04/1967 40 6.25 X P 8.10 08/08/1967
344 3 140.00 10/21/1960 32 6 X - 7.50 10/ /1960
350 1 156.00 09/27/1963 48 6 X P 21.00 09/27/1963
CARROLL COUNTY
258 1 126.50 05/03/1963 88 6 X P 4.10 05/03/1963
258 2 = 05/ /1963 - - - -~ 59.96 07/12/1979
268 1 302.00 06/14/1963 64 6 X c 7.00 06/14/1963
26B 2 120.00 10/14/197% - - 0 P -
268 3 164.00 10/15/1971 34 6 X P 35.48 10/15/1971
26B 4 320.00 05/30/1979 60 6 X P 49.97 07/13/1979
268 5 425,00 05/16/1979 60 6 X P 20.00 05/16/1979
FLOYD COUNTY
271 1 200.00 08/28/1963 47 6 X P 3.60 08/28/1963
28C 1 300.00 10/18/1971 - - X P -
28C 2 100.00 10/20/1971 - - - P - ==
28C 4 100.00 08/10/1965 12 6 X P 4.60 08/11/1965
28C S 100.00 08/11/1965 14 - X P - -~
28C 6 100.00 08/16/1965 25 6 X P 7.30 08/17/1965
28C 7 320.00 10/30/1978 35 6 - A 12.00 10/30/1978
28C 8 125.00 11/15/1978 50 6 0 P 20.00 11/15/1978
28C 9 245.00 11/06/1978 - - X A 11/06/1978
FRANKLIN COUNTY
29D 1 245.00 07/24/1979 39 6 X A 20.96 08/13/1979
NELSON COUNTY
3701 80.00 07/27/1967 27 6.25 X P - -
PATRICK COUNTY
27C 1 245.00 08/02/1979 113 6 X P 35.82 12/17/1979
28C 3 200.00 10/14/1971 49 6 X P 58.95 10/14/1971
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Table 3.~-Records of well data along the Blue Ridge Parkway, Virginia-—Continued.
(depths are in feet below land surface).

D TSCHARGE OTHER

(GALLONS DATE SPECIFIC DATA
LOCAL PER DISCHARGE CAPACITY  AVAILABLE
NUMBER MINUTE) MEASURED  (GPM/FT) QW WL LG CK

AMHERST COUNTY

360 1 10 08/02/1967 0.6 B 6 ¢
36) 2 0.75 07/29/1967 - 6 ¢
36) 3 0.75 08/02/1967 - c
36) 4 -- -~ -- Y
364 5 30 04/20/1959 0.4 6 ¢
36J 6 9.0 06/03/1960 - c
AUGUSTA COUNTY
39M 1 54 05/05/1965 1.2 B c
M 2 -- -- - c
BEDFORD COUNTY
34H 1 15 08/07/1967 0.3 B G ¢
340 2 20 08/08/1967 0.5 B G ¢
34 3 20 10/21/1960 1.2 6 ¢
350 1 1 09/27/1963 0.2 B c
CARROLL OCOUNTY
258 1 15 05/03/1963 0.1 B 0 c
258 2 - - - 3 0 c
268 1 1.4 06/14/1963 0.0 B U
268 2 -- - -- c
268 3 2.0 10/15/1971 0.2 B 0 G C
268 4 1.4 08/27/1979 0.0 06 C
268 5 0.50 05/16/1979 - U
FLOYD COUNTY
278 1 25 08/25/1963 0.3 B8 c
28C 1 -~ - - c
28C 2 -- - - c
28C 4 6.5 08/11/1965 7.0 B U
28C 5 -- - - Y
28C 6 51 08/17/1965 5.6 B c
28C 7 26 12/13/1978 2.9 U
28C 8 3.0 11/15/1978 - c
28C 9 - - -— U
FRANKLIN COUNTY
290 1 31 08/13/1979 01 B 0 6 C
NELSON COUNTY
3L 1 60 07/28/1967 - B c
PATRICK COUNTY
27C 1 26 12/17/1979 0.2 G U
28C 3 5.9 10/14/1971 5.9 B | G C
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5 are unused and 10 were abandoned and plugged with cement or drill cuttings
immediately following completion because of low yield.

Proximity to Other Wells

In areas where more than one well is required to meet peak demands for
water, spacing of wells becomes important. Closely-spaced wells will inter-
fere with one another when pumped simultaneously from at or near the same
horizon. The cone of influence of a pumping well expands outward until the
amount of recharge is equal to the amount of the withdrawal. When cones of
influence overlap, drawdown in each of the pumping wells increases. This
effect is cumulative so that the total drawdown is equal to the drawdown
caused by pumping the well at a specific rate plus the drawdown caused by
expanding cone(s) of influence from other well(s) in the area. To avoid
interference among wells, spacing probably should be greater than 1,000 feet.
The supply wells for Peaks of Otter recreation area, 34H2 and 34H3 shown in
figure 27, are examples of proper well spacing. These wells are situated in
separate valleys and cre about 2,000 feet apart.

POTENTIAL WELL SITES

Potential well sites along the Parkway have been delineated on the maps
in the supplemental-data section following the text (figs. 7-61). Areas
designated "good" were selected based on proximity to a valley containing a
perennial stream, contact between rock units and (or) fault, moderate slopes
of adjoining highlands with a relatively thick overburden of saprolite, or, as
in the Peaks of Otter Recreation area, a thick overburden of talus and allu-
vial deposits overlyinyg saprolite and (or) bedrock. "Fair" areas were
selected based on proximity to valleys containing intermittent streams or to
draws alonyg relatively steep slopes of adjoining highlands.

The presence of valleys and draws were the main criteria for designation
of "good" and "fair" areas because they generally develop along joint systems
and are an area of ground-water discharge. Some of the valleys and draws pro-
bably developed along the contact between different rock units and (or)
faults. However, geologic information at this time is insufficient to define
where this may have occurred. The more moderate slopes of adjoining highlands
are more likely to have thicker overburdens of saprolite than the steeper
slopes.

RELATIONSHIP OF SPRING LOCATION TO YIELD

Springs along the Parkway are of the contact and fracture types. Contact
springs are found at the contact between saprolite and the underlying bedrock.
The bedrock surface serves as a relatively impermeable surface along which
water can move toward a spring outlet. However, most of the springs inven-
toried along the Parkway issued/discharged from bedrock fractures. Table 4
1ists the locations, types, and uses of all springs inventoried for this
report.

Sprinyg discharge varies with time, Immediately after a rain there is an
increase in the amount of water in storage and spriny discharges increase.
This is especially true for springs near the crests of the ridges and
hilltops. Here the soil cover and (or) saprolite may be thin or absent and
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Table 4.--Records of spring data along the Blue Ridge Parkway, Virainia
(discharge is in gallons per minute).

Explanation of symbols:

LOCATION PRINCIPAL AQUIFER OTHER DATA AVAILABLE
PA-Picnic area 000 SPRL Saprolite QW—-qual ity of water
300 AGBK Alligator Back Formation B-common chemlcal analysis
TYPE OF SITE 400 CTCN Catoctin Formation CK~field check
- 400 PDLR Pedlar Formation C~data fleld checked
F-fracture 400 VGBG Virginia Blue Ridge Complex
C~contact
USE OF WATER IMPROVEMENTS
F~fire B~boxed baslin
H~domestic C~concrete basin
N~lindustrial P~pond
P-public supply
S-stock
U=unused
STTE TYPE USE
LOCAL IDENTIFICATION OF oF
NUMBER NUMBER LOCATION NAME OF SPRING SPRING WATER

AUGUSTA COUNTY

38MS 375306079001401 NPS LOVE; MAINT AREA LOVE MAIN

! TA FONF

39MS 1 375603078542101 NPS HUMP, BACK HUMPBACK P A F A

39MS 2 375652078545701 NPS HUMP, BACK P A HUMPBACK P A F H

39MS 3 375524078575801 NPS HICKRY, SPRING H1CKORY F H

39M5 4 375812078535201 NPS HUMP, BACK ROCKS - F u
BEDFORD COUNTY

34HS 1 372634079355201 NPS BIG, SPRING BIG SPRING F U

34HS 2 372651079370401 NPS EOWARD, HOUSE EDWARDSHOUSE FH,S,F

34HS 3 373351079285601 NPS HEDFMT, MOUNTAIN HEADFOREMOST C P,f

345 1 373110079300401 NASA BEDFD, STATION 2 NASA 2 F P,F
FLOYD COUNTY

27CS 2 364516080243401 NPS MABRY, MILL MABRY MILL F u

28CS 1 364816080214401 NPS GRASSY, KNOLL GRASSY KNOLL c U

290S 1 365548080111701 NPS SMART, VIEW P A SMARTVEW C P,F
FRANKL IN_COUNTY

30ES 1 370300080064201 NPS JAMES, HOUSE JAMES HOUSE FOHF
NELSON COUNTY

37LS 2 375203079085501 NPS WHSTON, RIDGE WHETSTONE RD F -
PATRICK COUNTY

27Cs 1 364639082232801 NPS ROCKY, KNOB CABIN ROCKY KNOB FP,F
ROANOKE COUNTY

30FS 1 371119080030401 NPS BENT, MOUNTAIN SECTION N 1 FP,F
ROCKBRIDGE COUNTY

3NS 1 375027079093001 NPS STILL, HOUSE HOL STILLHOUSE c H
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Table 4.~-Records of spring data along the Blue Ridge Parkway, Virginla--Cont|nued
(discharge Is in gallons per minute).

ALTTTUDE UTHER
OF LAND PERM- FLOW FLOW IM~ DATA
LOCAL SURFACE PRINCIPAL AN~ DIS- VARIA- PROVE~  AVAILABLE

NUMBER (FEET)  AQUIFER ENCE CHARGE BILITY MENTS QW WL LG CK

AUGUSTA COUNTY

38MS 1 2850 400PDLR P 20.00 160 c B C

39MS 1 3330 400CTCN (d 2.00 210 - 8 C

39MS 2 3050 400CTCN - 6.00 c B c

39MS 3 2960 400CTCN P 6.70 317 B B c

39MS 4 2350 400CTCN P 3.00 c B c
BEDFORD COUNTY

34HS 1 2420 400VGBG P 150.00 - P B C

34HS 2 2720 400VGBG P 5.00 - C 8 c

344S 3 2935 400VGBG P 3.50 179 c B c

34)S 1 3690 400PDLR - - = - B c
FLOYD COUNTY

27Cs 2 2920 300AGBK - - 243 C c c

28CSs 1 3370 000SPRL - 3.00 - c B C

29DS 1 2520 - P 7.50 110 c B c
FRANKL IN COUNTY

30eS 1 2640 400VGRG - —-- 58 c B c
NELSON COUNTY

37S 2 2950 400PDLR P - - c B c
PATRICK COUNTY

27Cs 1 3080 300AGBK P 6.00 125 c B c
ROANOKE COUNTY

30FS 1 1920 400VGBG P «50 88 c B c
ROCKBRIDGE COUNTY

37LS 1 2995 400PDLR | - 333 c 8 c
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precipitation may enter directly into openings in bedrock where the storage
capacity is small and velocities are high. Conseguently, springs near hilltops
will increase in discharge shortly after a rain. If there is an extended
period of drought, the water table may fall below a spring outlet and

discharge will cease.

Springs situated along lower slopes, at the base of ridges, and in the
valleys have a greater volume of water in storage above their outlets than
springs near hilltops. The discharge from valley springs increases followiny
periods of precipitation and decrease during periods of drought, but these
fluctuations are more subdued than those for springs at the higher altitudes.
Discharge may decline during extended periods of drought but usually will not
cease.

Most springs inventoried for this study are along slopes at relatively
high altitudes. This physical settinyg precludes laryge amounts of yround water
in storage above outlets, and consequently variabilities in flow are yreat.

QUALITY OF GROUND WATER

The chemical quality of water from wells and springs along the Parkway is
suitable for public-water supply. The water is low in dissolved solids, iron,
and is soft (less than 60 mg/L hardness). Analyses of water from wells and
springs along the Parkway are given in tables 5 and 6, respectively.

Analyses of samples collected in 1979 from selected wells and springs are
plotted on a trilinear diagram, and show the ground water is of the calcium-
magnesium-sodium-bicarbonate type (fig. 5).

Dissolves solids are less than 100 milligrams per liter (mg/L) at all but
one well, No. 6 (36J6), where the dissolved solids are 178 mg/L. This is the
only well in which iron (0.470 mg/L) exceeds the U.S. Environmental Protection
Agency's Quality Criteria for Drinking Water of 0.3 my/L (U.S. Environmental
Protection Agency, 1976). The probable cause for the relatively high
dissolved solids and iron is that this well has induced infiltration from the
river and (or) its alluvial deposits. Well No. 2 (28C6) is cased into par-
tially weathered rock, which allows some of the less mineralized water from
the saprolite and partially weathered rock to enter the well. The dissolved
solids for water from this well are 33 mg/L.

Analyses show that arsenic, cadmium, chromium, copper, lead, mercury,
selenium, and zinc, are below the limits set for public supplies by the U.S.

Environmental Protection Agency. Higher concentrations of zinc are reported

from wells using galvanized iron as pump column and (or) casing than from
wells using copper or plastic.

Analyses from selected springs are plotted in figure 6. This plot shows
that ground water discharging from springs is a calcium-magnesium-sodium-
bicarbonate water. Spring No. 5 (34JS1) which plots out of the field, has
dissolved chloride of 20 mg/L while all other spring samples contain less than
3.0 mg/L chloride. The exact cause of the high chloride at this spring is not
known. However, the relatively high dissolved solids, 77 mg/L, for this
spring, suggest that contamination is occurring.
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Table 5.--Chemical! analysis of water from wells along the Blue Ridge Parkway, Virginla
Explanation of symbols:

PRINCIPAL AQUIFER LOCATION

300 AGBG Altigator Back Formation 400 LCB  Lynchburg Formation MA  Maintenance area
400 ASHE Ashe Formation 400 PDLR Pedlar Formation PA Picnic area
400 CTCN Catoctin Formation 400 V6BV Virginia Blue Ridge Complex VC Visitor center
SPE=
CiFIC
SITE GEO~ DATE SAMP=- CON=
LOCAL IDENTIF ICATION LOGIC OF L ING DUCT~ PH
NUMBER LOCAT ION NUMBER UNIT  SAMPLE DEPTH ANCE
(FT) (UMHOS)  (UNITS)
AMHERST COUNTY
36J 1 NPS OTTER CREEK 373631079190601 400MRHL 67~11-~17 —— 102 6.7
36J 5 NPS OTTR CK CMPGD 373430079202701 400MRHL 79-07-10 - 163 6.9
36J 6 NPS JUMES RIVER VC 373319079215901 400MRHL 79-07-10 - 225 7.0
AUGUSTA COUNTY
39M 1 NPS HUMPBCK ROCKS 375813078535401 400CTCN  79-07-09 - 54 8.6
BEDFORD COUNTY
344 1 NPS PK OF OTTER 372636079364301 400VGBG 67-08-04 - 53 6.6
79-07-19 200 52 6.4
344 2 NPS PK OF OTTER 372639079363301 400VGBG 67-08-08 - 41 6.3
79-07-11 -- 43 8.2
344 3 NPS PK OF OTTER 372656079362201 400VGBG 79-07-11 - 41 8.3
79-08-06 140 38 5.9
35J 1 NPS JMES RIVER MA 373325079244501 400VGBG 63-~09-27 - 68 7.0
79-07-11 - 47 8.0
CARROLL COUNTY
258 1 NPS FANCY GAP MA 363959080412001 400LCBG 63-05-03 - 23 6.1
79-07-12 - 35 6.8
258 2 NPS FANCY GAP RES 363940080415001 400LCBG 79-07-12 - 37 7.8
26B 1 NPS GROUNDHOG MT 363852080313601 400LCBG 79-07-12 ~ 103 7.2
26B 3 GROUND HOG MT 363847080314601 400LCBG 71-10-15 - 350 8.0
FLOYD COUNTY
278 1 NPS MABRY MILL 364456080241801 400LCBG 63-08-28 — 63 6.7
79-07-25 200 45 6.2
28C 4 NPS RCKY KNB PA 364836080211501 400LCBG 65-08-11 - 60 7.5
28C 6 NPS RCKY KNOB PA 364839080211601 400LCBG 65-08-17 - 15 6.7
79-07-12 - 25 7.3
FRANKL IN COUNTY
290 1 NPS SMART VIEW PA 365550080110901 400LCBG 79-07-24 245 175 6.7
NELSON COUNTY
37 1 NPS WHETESTNE RDG 375201079085401 400PDLR 67-07-28 - 113 6.7
79-07-10 - 45 6.1
PATRICK COUNTY
28C 3 NPS GRASSY KNOL 364801080215901 400LCBG 71-10-15 - 38 6.4
79-07-12 - 25 7.3
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Table 5.~-~Chemical analysis of water from wells along the Blue Ridge Parkway, Virginia-—Continued.

HARD= MAGNE= POTAS= ALKA=

COLOR HARD~ NESS, CALCIUM SiUM, SODIUM, SIUM, LINITY

DATE (PLAT-  NESS NONCAR~  DIS~ DIS~ Dis~ DiS~ FIELD

OF TEMPER-  INUM~ (MG/L BONATE SOLVED  SOLVED SOLVED SOLVED  (MG/L
SAMPLE ATURE COBALT AS (MG/L (MG/L (MG/L (MG/L (MG/L AS

(DEG C)  UNITS)  CACO3) CACO3) AS CA) AS MG) AS NA) AS K) CACO3)

AMHERST COUNTY

67-11-17 - 7 38 0 9.2 3.6 5.5 1.4 39
79-07~10 13.0 2 58 0 16 4.5 8.3 .6 IA!
79-07-10 14.5 10 95 0 22 9.7 9.0 3.8 98

AUGUSTA COUNTY
79-07-09 11.5 5 17 0 4.3 1.4 4.4 3 22
BEDFORD COUNTY

67-08-04 - 7 19 0 5.6 1.2 4.0 1.4 24
67-08-08 - 1 12 0 4.2 3 3.6 .8 17
79-07-11 12.0 5 15 0 4.8 o7 3.8 1.0 21
79-08-06 11.0 - - - ~— - - - -
63-09~27 19.0 10 24 0 6.1 2.1 4.7 2.7 33
79-07-11 13.0 5 18 0 4.3 1.7 3.8 1.3 24
CARROLL COUNTY
63~05-03 12.0 2 6 0 1.4 6 4,0 5 7
79-07-12 10-5 2 7 0 1.4 .7 ‘-4 06 10
79-07-12 11.0 2 12 0 3.0 1.0 2.1 6 17
79~-07-12 15.0 5 41 0 15 9 4.0 2.2 48
71-10~-15 12.0 2 131 22 50 1.1 20 1.6 109
FLOYD COUNTY
63~08-28 17.0 3 20 0 4.1 2.3 2.8 1.2 20
79-07-25 11.0 1 18 1 3.9 2.0 2.2 1.0 17
65-08~11 18.0 6 20 0 7.4 ol 5.5 1.5 29
65"08"'17 ]600 4 4 0 1.1 o3 1.1 6 7
79-07-12 11.0 5 5 0 1.3 o4 3.5 +6 7
FRANKL [N COUNTY
79-07-24 12.5 4 66 0 22 2.8 5.9 2.5 75
NELSON COUNTY
67-07-28 17.0 1 27 0 8.3 1.6 13 6 34
79"07""0 1'-5 2 16 0 4-8 9 3-0 6 20
PATRICK COUNTY
71-10-15 ll.O 5 ‘4 0 4-7 6 1.6 1.5 16
79-07-12 11.0 5 5 0 1.3 .4 3.5 6 7
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Table 5.-~Chemical analysis of water fiom wells along the Blue Ridge Parkway, Virginia~-Continued.

NTTRO=~ NTTRO~ PHUS= PIOS~
GEN, GEN, NITRO~ PHORUS,  PHATE, CHRO-
NITRATE NITRITE GEN, ORTHO, ORTHO, ARSENIC CADMIUM  MIUM, COPPER,
DATE DIS~ DIS~  NO2+NO3  DIS- DS~ D1S~ D1S~ D1S~ DIS~
OF SOLVED  SOLVED  TOTAL  SOLVED SOLVED  SOLVED  SOLVED  SOLVED  SOLVED
SAMPLE (MG/L (MG/L (MG/L  (MG/L (MG/L (uc/L (UG/L (UG/L (ue/L

AS N) AS N) AS N} AS P) AS PO4) AS AS) AS CD) AS CR) AS CU)

AMHERST COUNTY

67-11-17 0.05 -- - -~ 0.01 -- - - -
79-07-10 .00 <.010 - +030 .09 3 2 <20 ND
79-07-10 09 <.010 -~ <010 .00 3 <2 20 ND

AUGUSTA COUNTY
79-07-09 14 <.010 - .100 31 3 ND 20 <2
BEDFORD COUNTY

67-08~04 .29 - ~— -~ .19 -— -~ - ——
79-07~19 .32 010 - .060 .18 —-— - -m -
57-08-08 .18 — - - $32 - - —~— —_—
79-07~11 »01 <.010 —on 010 .03 3 ND 20 ND
79-07~11 «20 <.010 - ,030 .09 3 <2 20 3
79-08~06 - — - —~— - <1 <2 <20 ND
63-09-27 .00 -~ - - .50 -~ -— - -
79-07-11 .05 <.010 —— .100 31 3 ND 20 2

CARROLL COUNTY

63-05-03 .50 -- - - .20 -- - -~ -~
79-07-12 1.30  <.010 - .020 .06 -- - - -
79-07-12 .01 <.010 - .020 .06 3 2 20 6
79-07-12 91 <.010 -~ <010 .00 - -~ - -
71-10-15 - - - - .05 - 5 -- -—
FLOYD COUNTY
63-08-28 77 - - - .00 -- - - -
79-07-25 1.10  <.010 - .010 .03 <1 <2 <20 ND
65-08-11 .07 -- - - .00 -- - - -
65-08-17 .05 - - - .00 -- - - -
79-07-12 33 <010 w =  <.010 .00 3 ND 20 3

FRANKLIN COUNTY

79~07-24 <01 .010 - .010 .03 <1 ND <20 ND
NELSON COUNTY

67-07-28 .20 - - -- .02 - - - -
79-07-10 0 <810 - .010 .03 q ND <20 ND

PATRICK COUNTY

71-10-15 32 —-= - -~ .01 - 0 -~ 10
79~07-12 33 <.010 - <.010 .00 3 ND 20 3
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Table 5.~-Chemical analysis of water from wells along the Blue Ridge Parkway, Virginia-~Continued.

SOCTDS, —SOCTDS,
CHLO~ FLUO~ SILICA, RESIDUE SUM OF
LOCAL SULFATE RIDE,  RIDE, DIS~ AT 180  CONSTI~
IDENT- DATE DIS~ DIS~ DIS- SOLVED DEG. C TUENTS,
|- OF SOLVED  SOLVED  SOLVED (MG/L Dis- DIS-
FIER SAMPLE (MG/L (MG/L (MG/L AS SOLVED SOLVED
AS S04) AS CL) AS F) S102) (MG/L) (MG/L)
AMHERST
36J 1 NPS OTTER CREEK 4  67-11-17 11 .6 .2 25 80 84
36J 5 NPS OTTR CK CMPGD  79-07-10 6.2 1.2 .1 23 65 103
36J 6 NPS JMES R VIS CR  79-07~10 13 2.8 .3 46 178 167
AUGUSTA
39M 1 NPS HUMPBCK ROCKS  79-07-09 .4 .6 .l 26 22 52
BEDFORD
344 1 NPS PK OF OTTER 1 67-08-04 1.0 1.0 .3 22 51 52
79-07~19 .4 1.6 .2 22 55 53
344 2 NPS PK OF OTTER 2 67-08-08 1.0 1.9 .3 19 46 42
79-07-11 3 2.2 3 18 52 44
344 3 NPS PK OF OTTER 3 79-07-11 <1.0 1.7 .2 1 40 32
79-08-06 -- - - - - --
350 1 NPS JMES R MAINTE  63-09-27 5 .8 .2 29 64 67
79-07-11 2.0 .7 o1 27 58 56
CARROLL
258 1 NPS FANCY GAP MNT  63-05-03 .2 3.0 .0 8.4 - 25
79-07-12 .1 2.3 <l 8.0 40 26
25B 2 NPS FANCY GAP RES  79-07-12 o1 1.2 <1 13 40 32
26B 1 NPS GROUNDHOG MT 79-07-12 6.5 6 o1 17 81 79
26B 3 GROUND HOG MT 3 71-10-15 6.8 45 - 10 208 200
FLOYD
278 1 NPS MABRY MILL 63-08-28 3.6 1.0 ol 20 63 51
79-07-25 2.6 1.0 <1 18 52 46
28C 4 NPS RCKY KNB PA 1 65-08~11 3.0 1.6 .2 11 48 48
28C 6 NPS RCKY KNOB PA3  65-08-17 1.0 1.4 .0 7.9 19 18
79-07-12 7 3.2 <. 7.8 33 23
FRANKL IN
290 1 NPS SMART VW PIC 79-07-24 3.2 .7 .l 16 96 99
NELSON
37L 1 NPS WHITESTNE RDG  67-07-28 .8 15 o1 17 80 77
79-07-10 o1 2.5 <.1 18 52 42
PATRICK
28C 3 NPS GRASSY KNOL 3 71-10-15 1.4 2.8 .0 10 29 34
79-07-12 .7 3.2 <1 7.8 33 23
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Table 5.~~Chemical anaiysls of water from wells along the Biue Ridge Parkway, Virginla=-Continued.

SELCE=
I RON, LEAD, MERCURY  NIWM, ZINC,
SITE DATE DIS~ DIS~ DIS- DIS~ DIS~
LOCAL IDENTIF ICATION OF SOLVED  SOLVED  SOLVED SOLVED  SOLVED
NUMBER NUMBER SAMPLE (uG/L (UG/L (UG/L (UG/L (UG/L
AS FE) AS PB) AS HG) AS SE) AS ZN)
AMHERST
36 1 NPS OTTER CREEK 4 67-11~17 3000 - - - ~
36J 5 NPS OTTR X CMPGD 79-07~10 <10 15 <.5 <1 470
36) 6 NPS JMES R VIS CR 79-07-10 470 ND <.5 <1 240
AUGUSTA
39M 1 NPS HUMPBCK ROCKS 79-07-~09 <10 5 <5 <1 330
BEDFORD
344 1 NPS PK OF OTTER 1 67~-08~04 10 —- Ll - -
79-07-19 <10 - - .~ -
344 2 NPS PK OF OTTER 2 67~08~08 0 - -— - ~—
79-07-11 1 3 <5 <1 30
34H 3 NPS PK OF OTTER 3 79-07~11 <10 1 <.5 <1 9
79-08-06 - ND <.5 <1 60
35 1 NPS JMES R MAINTE 63-09-27 20 - - —— -
79-07-11 <10 8 <.5 <1 50
CARROLL
258 1 NPS FANCY GAP MNT 63~05-03 - - - —~— -
79-07-12 20 —-— - - -
258 2 NPS FANCY GAP RES 79~07~12 <10 10 <5 < 660
26B 1 NPS GROUNDHOG MT 79-07~12 <10 - - -~ -
26B 3 GROUND HOG MT 3 71~10-15 - 0 - -~ 20
FLOYD
278 1 NPS MABRY MILL 63~08-28 70 - — ~ -
79-07-25 <10 5 <5 <1 120
28C 4 NPS RCKY KNB PA 1 65~08-11 230 - - - -
28C 6 NPS RCKY KNOB PA3 65~08~17 290 - - —~- -
79~07-12 <10 ND <5 <i <20
FRANKLIN
29D 1 NPS SMART VW PIC 79~07~24 20 12 <5 <1 4
NELSON
370 1 NPS WHITESTNE RDG 67~07-28 20 - il - -
79~07-10 <10 13 <5 <1 20
PATRICK
28C 3 NPS GRASSY KNOL 3 71-10-15 -~ 2 _~— —— 50
79~07-12 <10 ND <5 <1 <20
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Table 6.-~Chemical analysis of water from springs along the Blue Ridge Parkway, Virginia.

Explanation of symbols:

PRINCIPAL AQUIFER

LOCAT{ON

000 SPRL Saprollte 400 CTCN Catoctin Formation PA Picnic area
300 AGBG Alligator Back Formation 400 PDLR Pedlar Forma+tion VC Visltor center
400 ASHE Ashe Formation 400 VGBY Virginia Blue Ridge Complex
SPE~
CIFIC
SITE GEO- DATE CON~
LOCAL IDENTIF ICAT ION LOGIC OF DUCT~ PH TEMPER~
NUMBER LOCAT ION NUMBER UNIT  SAMPLE ANCE ATURE
(UMHOS) (UNITS) (DEG C)
AUGUSTA COUNTY
38M S1 NPS MEADOW MT SPR 375306079001401 400PDLR 74-09-26 14 6.2 9.0
79-07-20 13 6.7 9.5
39M St NPS HUMPBK RCKS 375603078542101 400CTCN  74-09-26 19 6.0 9.0
79-07~18 19 4.7 10.0
39M S2 NPS HUMPBK RCKS 375652078545701 400CTCN  74-09-26 19 6.2 9.0
79-07~18 17 4.8 9.5
39M S3 NPS HICKORY SPR 375524078575801 400CTCN  74-09-26 16 6.0 9.0
79-07-18 15 5.2 9.0
39M S4 NPS HMPBK RCK VC 375812078535201 400CTCN  79-07~09 33 6.4 11.0
BEDFORD COUNTY
34H S1 NPS BIG SPRING 372634079355201 400VGBG 74-07-27 18 6.9 11.0
79-07~19 18 8.2 11.0
344 S2 NPS EDWARDS HOUSE 372651079370401 400VGBG 74-09-27 61 6.5 13.0
79-07~-19 31 5.8 11.0
344 S3 NPS HDFRMST MT SpP 373351079285601 400VGBG 74-09-27 16 6.1 11.0
79-07-19 14 6.8 10.0
34J) S1 NASA BEDFD, STATI 373110079300401 400PDLR 56~09-20 83 7.5 -
79-07-23 79 5.8 10.0
FLOYD COUNTY
27C S2 NPS MABRY MILL 364516080243401 300AGBK 79-07-25 14 5.8 12.0
28C S1 NPS GRASSY KNOLL 364816080214401 OOOSPRL  71-10~13 26 6.1 11.0
79-07-25 33 7.9 10.0
FRANKL IN COUNTY
29D S1 NPS SMARTVIEW PA 365548080111701 400ASHE 74-10~10 63 6.9 11.5
79~07~-24 63 7.5 15.0
30E S1 NPS JAMES HOUSE 370500080064201 400UGBG  74~10-10 28 6.8 12.0
79-07-24 19 6.7 11.5
NELSON COUNTY
37 S2 WHETSTONE RIDGE 375203079085501 400PDLR  79-07-10 79 5.5 10.5
PATRICK COUNTY
27C S1 NPS RCKY KNOB CAB 364639082232801 300AGBK 74-10~10 20 6.6 11.5
79-07~25 32 6.4 11.0
ROANOKE COUNTY
30F S1 NPS BENT MOUNTAIN 371119080030401 400VGBG 74-10-10 48 5.6 12.0
79~07-24 48 7.4 17.0
ROCKBR I DGE COUNTY
37L St STILLHOUSE HOLLOwW 375027079093001 400POLR  79-07-20 27 6.8 9.0
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Table 6.~~Chemical analysis of water from springs along the Biue Ridge Parkway, Virginia=-Continued.

HARD= TAGNE~ POTRS=  ALKA-
COLOR HARD~ NESS, CALCIUM SIUM, SODIUM, SIUM, LINITY SULFATE
DATE (PLAT~ NESS NONCAR~ DIS~ DiS~ DIS~ DIS~ FIELD DIS~
OF I NUM~ (MG/L BONATE SOLVED SOLVED SOLVED SOLVED (MG/L SOLVED
SAMPLE COBALT AS (MG/L (MG/L (MG/L (MG/L (MG/L AS (MG/L.

UNITS)  CACO3)  CACO3) AS CA) AS MG) AS NA) AS K) CACO3) AS S04)
AUGUSTA COUNTY

74~09-26 3 5 o] 1.2 -4 .7 6 7 o2
79~07-20 0 3 0 .7 3 1.2 6 3 2
74-09~26 5 8 0 1.9 .7 .6 4 9 .8
79~07-18 3 6 0 1.5 .6 1.2 .2 6 3.1
74-09~-26 1 6 0 1.4 .7 1.1 .2 10 3
79-07-18 3 6 0 1.6 .6 1.1 .2 8 .2
74-09-26 5 6 0 1.1 .7 9 2 9 6
79-07-18 0 5 0 1.2 6 1.0 2 6 <1.0
79-07-09 5 10 0 2.5 1.0 1.8 2 " 1.3
BEDFORD COUNTY
74-07-27 3 8 0 2.2 .7 1.0 .4 8 .8
79-07-19 0 4 0 1.1 3 1.7 6 7 5
74~09~27 5 17 0 3.9 1.8 4.5 7 28 1.2
79"07"‘9 3 8 0 2.4 6 3.3 6 13 .7
74-09-27 1 5 0 1.3 -4 .9 7 9 6
79-07-19 1 3 0 .8 3 1.4 .8 6 .4
56-09-20 70 40 1 14 1.2 9 .4 39 .7
79~07-23 0 21 16 5.9 1.6 6.0 .8 6 2.5
FLOYD COUNTY
79-07-25 2 3 0 6 4 1.1 4 5 4
71-10-13 2 8 4 2.0 .8 1.4 7 5 4.0
79-07~25 3 7 0 1.8 5 1.1 5 7 2.5
FRANKL IN COUNTY
74-10~10 5 24 0 5.0 2.8 1.6 -4 30 1.6
79-07-24 1 25 0 6.2 2.4 1.8 3 28 1.8
74-10-10 3 4 0 .8 .4 2.7 1.5 T 2
79-07-24 0 3 0 9 3 1.6 1.3 6 1.3
NELSON COUNTY
79-07-10 2 10 0 3.1 5 2.2 .8 1 o]
PATRICK COUNTY
74~10-10 5 6 0 1.4 7 .8 5 8 .4
79-07-25 0 7 0 1.3 .8 1.3 5 7 5
ROANOKE COUNTY
74-10~10 3 16 0 3.3 1.9 3.0 .4 23 <1.0
79-07-24 4 15 0 3.7 1.3 4.9 o7 24 3.0
ROCKBRIDGE COUNTY
79-07-20 2 5 0 1.4 3 1.6 7 6 .2
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Table 6.~—Chemical analysis of water from springs along the Blue Ridge Parkway, Virginia-—Continued.

SOLTDS,  SOLTDS,; NTTRO=
CHLO~  FLUO- SILICA, RESIDUE SUM OF GEN,

LOCAL RIDE, RIDE, DiS~ AT 180  CONST!- NITRATE

1DENT=- DATE DIS- DIS~ SOLVED DEG. C TUENTS, DIS~
1= OF SOLVED  SOLVED  (MG/L DS~ DIS~ SOLVED

FIER SAWLE  (MG/L (MG/L AS SOLVED  SOLVED  (MG/L

AS CLY ASF) S102) (MG/L)  (MG/L)  AS N)

AUGUSTA COUNTY

38M S1 NPS MEADOW MT SPR 74-09-26 -8 <.l 8.6 19 17 .09
79~-07-20 5 <.1 7.8 20 14 «24
39M S1 NPS HUMPBK RCKS 74-09-26 9 <.l 8.1 - 21 <36
79-07-18 -6 <.l 7.5 26 20 -43
39M S2 NPS HUMPBK RCKS 74~09-26 .6 .1 10 23 20 .02
79-07-18 .7 <.l 9.3 20 19 .14
39M S3 NPS HICKORY SPR 74-09-26 -7 <.l 8.7 20 18 .00
79-07-18 .8 <. 7.9 18 16 .14
39M S4 NPS HMPBK ROCK VC 79-07-09 o7 <.1 15 36 29 .01
BEDFORD COUNTY
34H S1 NPS BIG SPRING 74-07-27 1.2 <.l 8.5 22 21 .16
79-07-19 1.5 <.l 7.9 34 19 +28
34H S2 NPS EDWARDS HOUSE 74-09-27 1.7 .2 24 50 55 .05
79-07-19 1.1 .2 23 61 40 -0
34H S3 NPS HDFRMST MT SP 74-09-27 1.0 3 10 24 21 .01
79-07-19 1.1 <.l 9.3 20 18 .04
34JS INASA BEDFD, STATI 56-09~20 1.9 .0 6.0 54 49 -
79-07-23 20 <ol 5.5 77 49 .67
FLOYD COUNTY
27C S2 NPS MABRY MILL 79-07-25 o7 <.1 6.7 18 14 .20
28C St NPS GRASSY KNOLL 71-10-13 2.4 .0 7.5 22 25 16
79-~07-25 1.0 <.1 7.7 27 21 +45
FRANKL IN COUNTY
29D St NPS SMARTVIEW PA 74-10-10 6 <. 21 54 51 01
79-07~-24 6 <.1 18 56 48 .05
30E St NPS JAMES HOUSE 74-10-10 2.9 <. 9.5 28 26 .20
79-07-24 .9 <.l 9.3 23 21 <34
NELSON COUNTY
37L S2 WHETSTONE RiDGE 79-07-10 1.9 <.1 12 46 33 1.30
PATRICK COUNTY
27C S1 NPS RCKY KNOB CAB 74-10-10 1.0 <.l 7.2 22 18 .29
79-07-25 1.2 <.1 6.9 24 19 57
ROANOKE COUNTY
30F St NPS BENT MOUNTAIN 74~10-10 .7 <.t 20 47 44 .03
79-07-24 7 N 24 58 53 .03
ROCKBR1DGE COUNTY
37L St STILLHOUSE HOLLOW 79-07-20 5 <1 1" 26 22 «74
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Table 6.-~Chemical analysis of water from springs along the Blue Ridge Parkway, Virginia——Continued.

CHRO- SELE-

ARSENIC CADMIUM  MIUM,  COPPER, IRON, LEAD, MERCURY  NIUM, ZINC,

DATE DIS- D1S- DIs- DIS— Dis- DIsS- DIS- DIS~ DIS~
OF SOLVED  SOLVED SOLVED SOLVED SOLVED  SOLVED  SOLVED  SOLVED  SOLVED

SAMPLE (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L
AS AS) ASCD) ASCR) ASCU) AS FE) AS PB) AS HG) AS SE) AS ZN)

AUGUSTA COUNTY

74~09-26 <1 - _— ND 20 - — - 75
79-07-20 <1 2 <20 2 <10 ND <5 <1 4
74~09-26 <1 - - 5 <10 - - - 100
79~07-18 <1 ND <20 3 <10 ND <.5 3 7
74-09-26 <1 - - 3 <10 - - ~— 80
79~07-18 <1 <2 <20 ND <10 10 <.5 3 8
74~09-26 <1 - - 6 <10 - - - 70
79-07-18 - - -~ - <10 - - - -
79~07-09 _— - - _— <10 - - -~ -

BEDFORD COUNTY

74-07-27 < - - 2 60 - - - 80
79-07-19 - - - _— <10 - - - -
74-09-27 <t _— — 4 50 - - - 85
79-07-19 - -— - - <10 - - — -~
74~09-27 <1 -~ _— 3 <10 - - - 80
79~07-19 - - _— -— <10 - - - -
56~09-20 - - ~— —~ 0 - - - -
79-07-23 2 <2 <20 67 <10 4 <5 <1 3

FLOYD COUNTY

79-07-25 - - — - <10 - - - -
71-10-13 . == 0 - 0 20 2 - - 10
79-07-25 - ~— - - <10 -~ -— - -

FRANKL IN COUNTY

74-10-10 <1 - - 4 <10 - - —— 90
79-07-24 <1 ND <20 ND <10 6 <5 <1 4
74~10-10 <1 - —-_— 40 <10 - . . 310
79-07-24 <1 <2 <20 <2 <10 2 <5 <1 2

NELSON COUNTY
79~07-10 - - -~ - <10 - _— - _—
PATRICK COUNTY

74~10-10 <1 — —~ 4 <10 —— - —_— 380
79-07~25 <t <2 <20 ND <10 27 <.5 <1 <2

ROANOKE COUNTY

74-10-10 <1 - - 9 <10 - - - 100
79-07-24 - -— - - <10 - - - -~

ROCKBRIDGE COUNTY

79-07-20 — - - - <10 - - - -~
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Table 6.-~Chemical analysis of water from springs along the Bilue Ridge Parkway, Virginia-~Continued.

NTTRUGEN, PROSPHORUS, PHOSPHATE,
DATE OF NITRITE DISSOLVED  ORTHO, DISSOLVED ORTHO, DISSOLVED
SAMPLE (MG/L. AS N) (MG/L AS P) (MG/L AS PO4)
AUGUSTA COUNTY
74-09-26 <.010 <.010 .00
79-07-20 .010 <.010 .00
74-09-26 <.010 010 .03
79-07-18 .010 .030 .09
74-09-26 <.010 <.010 .00
79-07-18 .010 .010 .03
74-09-26 <.010 <.010 .00
79-07-18 .010 .010 .03
79-07-09 <.010 040 12
BEDFORD COUNTY
74-07-27 <.010 .010 .03
79-07-19 .010 .040 A2
74-09-27 <.010 .080 .25
79-07-19 .010 120 .37
74-09-27 <.010 <.010 .00
79-07-19 010 .030 .09
56-09-20 - - _—
79-07-23 .010 <.010 .00
FLOYD COUNTY
79-07-25 .010 .010 .03
71-10-13 - -~ .00
79-07-25 <.010 .010 .03
FRANKLIN COUNTY
74-10~10 <.010 <.010 .00
79-07-24 <.010 .020 .06
74-10~-10 <.010 .040 12
79-07-24 .010 .010 .03
NELSON COUNTY
79-07-10 <.010 060 .18
PATRICK COUNTY
74~10-10 .010 <.010 .00
79-07-25 <.010 .010 .03
ROANOKE COUNTY
74-10-10 <.010 .040 .12
79-07-24 .010 .020 .06
ROCKBR IDGE COUNTY
79-07-20 .010 .020 .06
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EXPLANATION

o® well and plot number O° Spring and plot number

PLOT WELL PLOT SPRING
NUMBER NUMBER NUMBER NUMBER
1 25B2 1 27GSH

2 28C6 2 29DSH1

3 29D1 3 30ESH1

4 34H2 4 30FS1

5 34H3 5 34JS1

6 36J6 6 39MS2

Figure 5.--Chemical quality of water from selected wells and springs along
the Blue Ridge Parkway, Virginia.
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Comparison of analyses from springs and wells shows that water from
springs generally has lower dissolved solids and less calcium and bicarbonate
than waters from wells which are cased to solid rock. Analyses from wells
with shallow surface casing set in partially weathered rock show that the
water is similar to that of springs.

SUMMARY AND CONCLUSIONS

There is sufficient ground water available of suitable quality for public
supply at all major recreation areas along the Blue Ridge Parkway in Virginia.

The only source of recharge to the area is from precipitation, which avera-
ges 42 inches per year. There is virtually no surface or ground water inflow

into the area because most of the Parkway lies along the crest of the Blue
Ridge Mountains.

The saprolite, which ranges in thickness from less than 5 feet to more
than 100 feet, forms a ground-water reservoir that slowly releases water to
openings in the underlying rocks and to the local streams. The overall
ground-water flow is from the higher altitudes of the ridges and hilltops
toward the lower altitudes in the draws and valleys. The valleys and draws
act as local collecting areas for ground water moving from the highlands to
the lowlands. Thus, configuration of the water table reflects, but is a more
subdued version, of the local topography.

Topographic and geologic structure are important criteria to be considered
in selecting a well site. Good areas for well development are in the valleys
and draws, Other good areas are at the base of ridges or peaks where a rela-
tively thick section of alluvial and talus deposits overlie saprolite and (or)
bedrock, along faults or contact between different rock units.

Fair areas for wells are along the lower moderate slopes of peaks, knobs
and stream valleys, especially those where thick sections of saprolite may be
present, in gaps between knobs and along valleys of intermittent streams and
draws in the highlands.

Spring discharge varies with time and physical setting. Springs near
hilltops and crests of ridges have an increase in flow from local precipita-
tion but this flow declines rapidly within hours after precipitation ceases.
Springs along lower slopes generally have higher yields and less variation in
discharge with time.

The chemical quality of ground water is suitable for public supply; it is
low in dissolved solids iron and is soft. Analyses for arsenic, cadmium,
chromium, copper, lead and zinc are below the limits set for public supplies
by the U.S. Environmental Protection Agency. Water from springs generally has
lower dissolved solids and less calcium and bicarbonate than water from
uncased in rock.
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SUPPLEMENTAL DATA
DESCRIPTION OF MAPS SHOWING AREAS FAVORABLE FOR

GROUND-WATER DEVELOPMENT AND FIGURES 7-61 AND TABLES 7-8
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DESCRIPTION OF MAP SECTIONS

A total of 55 map sections (figs. 7-61) covering the Parkway from its
northern end at Rockfish Gap to the North Carolina-Virginia border were
extracted from 1:24,000-scale (1 inch = 2000 feet) U.S. Geological Survey 7.5
minute quadrangles. The miles values in the figure captions refer to the
interval between Rockfish Gap and the North Carolina-Virginia border. An
index map showing the location of each of these map sections along the Parkway
is provided in figure 6.

The text accompaning each map describes the local geology and defines the
favorable areas for developing ground-water supplies. The meaning of good and
fair areas for developing a ground-water supply (as defined in the section
"Potential Well Sites") is limited to those areas within the Parkway boun-
daries. Good areas for wells were delineated based on proximity to a valley
with a perennial stream, contact between rock units and (or) faults; moderate
slopes of adjoining highlands with a relatively thick overburden of saprolite;
or where a thick overburden of talus and alluvial deposits overlay saprolite
and (or) bedrock (as at Peaks of Otter Recreation area). Fair areas were
delineated based on proximity to valleys with intermittent streams and draws
on a relatively steep slope of adjoining highlands. The discussions of the
local geology are taken from previously published reports on the Blue Ridge
Mountains of Virginia.

A generalized correlation of rock units along the Blue Ridge Parkway
shown on figures 7-61 is given in table 7. The rocks along the Parkway range
in age from Precambrian to Quaternary, and most, with the exception of the
Quarternary rocks, have been metamorphosed to some degree.

A description of each rock unit shown on figures 7-61 is given in table 8,
The descriptions are arranged from youngest, Quaternary to oldest, Pre-
Cambrian.

The Ashe Formation of Espenshade and others (1975) and shown on figures

43-51, is considered equivalent in part to the Lynchburg Formation of Stose
and Stose (1957).

Hydrologic data for wells and springs referenced in the following map sec-

tions are given in tables 3 and 4 respectively and quality of water data are
given in tables 5 and 6 respectively.
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Table 7.--Generalized correlation of map (or rock units) units along Blue Ridge Parkway
(see figures 9 - 63) in Virginia.
(Compiled and modified from Bartholomew, 1977, Calver and others, 1963,
Espenshade and others, 1975, Gaithright and others, 1977, Spencer, 1968,
stratigraphic order of some units is uncertain.)

QUATERNARY
]—- TRIASSIC
CAMBRIAN
North South ]
<or CAMBRIAN
€ha <h i CAMAB’\IIR[I)AN ?)
cw <u €ch '
PALEOZOIC
aba abg) [ ur | —  AND (OR)
PRECAMBRIAN
—
p€ag | p€el |
p€aa
p€c
°Ts L PRECAMBRIAN
le€v] [p€p] [p€m]
hgb — AGE UNCERTAIN

35



Table 8.-- Description of rocks along the Blue Ridge Parkway, Virginia.

ALLUVIUM (QUATERNARY)--Sand, cobbles, rounded boulders, and angular
blocks along upland streams. (From Gathright and others, 1977)

th I TALUS DEPOSITS (QUATERNARY)--Cobble boulders, and angular blocks on a
sand matrix. (From Gathright and others, 1977)

Trd | DIABASE NIKES (TRIASSIC)--Dark greenish to black diabase; predominantly
composed of labradorite and augite. (From Gathright and others,
1977)

ELBROOK FORMATION (CAMBRIAN)--Dolomite thick bedded, shaly, argilla-
ceous, some limestone. (From Calver and others, 1963)

€r ROME FORMATION (CAMBRIAN)--Shale and sandstone, variegated with
dolomite. (From Calver and others, 1963)

€s SHADY DOLOMITE (CAMBRIAN)--Dolomite, thick bedded with some limestone.
(From Calver and others, 1963)

€ch CHILHOWEE GROUP (CAMBRIAN AND CAMBRIAN?)--Includes Erwin, Hampton, and
Unicoi Formations. (From Calver and others, 1963)

€ha | HARPERS FORMATION OF THE CHILHOWEE GROUP (CAMBRIAN?)--Green to bluish-
gray, quartz-chlorite-sericite phyllite with thin to massive
interbeds of grayish-green to bluish-gray metamorphosed sandstone;
light-tan, prominent quartzite and ferruginous, metamorphosed
sandstone, (From Gathright and others, 1977)

€w WEVERTON FORMATION OF THE CHILHOWEE GROUP (CAMBRIAN?)--Weathering
light-brown to green phyllite; coarse-grained, reddish-purple,
metamorphosed ferruginous sandstone and light-gray pebble
quartzite; laminated green or dark purple gray phyllite locally at
base. (From Gathright and others, 1977)

€er| ERWIN FORMATION OF THE CHILHOWEE GROUP (CAMBRIAN)--Sandstone and
quartzite, thick bedded well sorted, grayish to white sand. (From
Calver and others, 1963)

HAMPTON ‘FORMATION OF THE CHILHOWEE GROUP (CAMBRIAN ?)--Sandstone,
shale, and quartzite. Equivalent to the Harpers formation. (From
Calver and others, 1963)
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Table 8.--Description of rocks along the Blue Ridge Parkway, Virginia--
Continued.

|€u | UNICOI FORMATION OF THE CHILHOWEE GROUP (CAMBRIAN?)-- Conglomerate
shale and quartzite with basalt flows. (From Calver and others,
1963)

ALLTGATOR BACK FORMATINN (PALENZOIC and/or PRECAMBRIAN)-Amphibolite,
garnet amphibolite, and greenstone interlayered with biotite-
muscovite gneiss and metapelite. (From Espenshade and others, 1975)

jabg l LAMINATED GNEISS OF THE ALLIGATOR BACK FORMATION (PALEOZOIC and/or
PRECAMBRIAN)--Typically finely laminated gneiss composed of
quartzo-feldspathic layers a few millimeters thick separated by
very thin micaceous partings; "pinstripe" appearance. Thicker
schist or phyllite and amphibolite or greenstone layers are common.
Some massive gneiss layers and micaceous granule conglomerate;
largest occurrences of conglomerate are shown by small circles on
map. Gneiss is generally more micaceous than similar units in the
Ashe Formation. Epidote, magnetite, and tourmaline are common,
locally abundant constituents. Calcsilicate lenses are locally
abundant. (From Espenshade and others, 1975)

|abs l MICA SCHIST OF THE ALLIGATOR BACK FORMATION (PALE0ZOIC and/or
PRECAMBRIAN)--Mica schist or phyllite typically contains garnet and
magnetite, both of which are locally abundant. Interlayered with
minor biotite-muscovite gneiss and amphibolite. Phyllite is
commonly graphitic. Some chlorite-muscovite schist containing
albite porphyroblasts. (From Espenshade and others, 1975)

ULTRAMAFIC ROCK (PALEOZOIC and/or PRECAMBRIAN)--Mainly chlorite-
tremolite-magnetite schist that commonly contains either serpentine
or talc; has relict olivine locally. Most bodies were probably
emplaced tectonically. (From Espenshade and others, 1975)

ASHE FORMATION (UPPER PRECAMBRIAN)--Typically fine-grained thinly
layered sulfidic biotite-muscovite gneiss interlayered with varying
amounts of mica schist or phyllite and minor amphibolite. Gneiss
layers as thick as five feet predominate locally. Gneissic
conglomerate containing granule to pebble-size quartz and feldspar
detritus is common; largest occurrences of conglomerate are shown on
map by small circles. (From Espenshade and others, 1975)

ipeaal AMPHIBOLITE GNEISS OF THE ASHE FORMATION (UPPER PRECAMBRIAN--
Amphibolite, garnet amphibolite, and interlayered biotite-muscovite
gneiss and mica schist. Mostly metamorphosed mafic volcanic rock
but includes thinly layered amphibolite of uncertain origin and
coarser grainea rock that may be of shallow intrusive origin.
(From Espenshade and others, 1975)

37



Table 8.--Description of rocks along the Blue Ridge Parkway, Virginia--

Continued,

LITTLE RIVER GNEISS OF DIETRICH, 1959 (PRECAMBRIAN)--Porphyritic phase

p€s

!

p€

p€p

hgb

(aug$n gneiss) relatively more common. (From Espenshade and others,
1975

CATOCTIN FORMATION (PRECAMBRIAN)--Fine-grained, dark greenish-gray
chlorite-epidote-albite schist; massive schistose metabasalt and
amygdaloidal metabasalt; fine-grained, light greenish-gray
epidosite; coarse-grained, massive epidote-quartz breccia;
greenish-gray metatuff; mottled greenish-purple phyllitic metatuff;
and medium- to coarse-grained, light-green, metamorphosed lithic
sandstone. (From Gathright and others, 1977)

SWIFT RUN FORMATION (PRECAMBRIAN)--Medium- to coarse-grained, tan-
weathering, light- to greenish-gray quartz-sericite schist and
quartz-sericite-chlorite schist; some schistose, metamorphosed
1ithic sandstone. (From Gathright and others, 1977)

LYNCHBURG FORMATION (PRECAMBRIAN)--Phyllite, quartzite, graywacke and
conglomerate. (Modified from Calver and others, 1963)

VIRGINIA BLUE RIDGE COMPLEX (PRECAMBRIAN)--Includes the Pedlar
Formation of Bloomer and Werner, 1955, and Marshall Formation of
Jonas, 1928, (From Calver and others, 1963)

PEDLAR FORMATION OF BLOOMER AND WERNER, 1955 (PRECAMBRIAN)--Granite,
granodiorite, hypersthene granodiorite, syenite, quartz diorite
anorthosite and unakite. (Part of the Virginia Blue Ridge complex.)
(From Calver and others, 1963)

MARSHALL FORMATION OF JONAS, 1928 (PRECAMBRIAN)--Biotite, quartz,
feldspar, granite and quartz monzonite, (Part of the Virginia Blue
Ridge complex.) (From Calver and others, 1963)

HORNBLENDE GABRRO AND GNEISS: TALC (AGE UNCERTAIN)--Amphibolite
chlorite schist, chloritic hornblende gneiss, and some amphibolite,
chloritic diorite and hornblende diorite and kyanite schist and
kyanite quartzite. (From Calver and others, 1963)
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