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GROUND-WATER RESOURCES

Ground water in the Great Smoky Mountains National

Water discharges from the ground-water reservoir
wherever the water table intersects the land surface. This
usually occurs along well-developed stream channels.

Some of these fractures are deep and have been enlarged by
weathering. The performance of this well is good; well yield
is relatively high and pumping can remove water from storage

EXPLANATION
Ground-water favorability areas

%
Park comes from rain and snow. A part of the precipitation, However, discharge also occurs through springs and seeps in the thick weathered material over a broad area. Well B 7 %
even on the steepest mountain slopes, seeps into the ground. along the sides of many ridges above the valley floors. penetrates a thin layer of saturated weathered material and a i s
Water absorbed by the ground moves down to the water table few, poorly developed, shallow fractures. The performance of Fhsm\ws%mw:_m@ )

and then moves downslope through a complex system of
openings in the rocks underilying the park and eventually
discharges to streams through springs and seeps. The
movement of ground water toward the discharge points is
continuous, but slow. Therefore, there is always a reservoir of
ground water available for man’s use, even during prolonged
droughts. This reservoir can be tapped by either dug or
drilled wells.

The rate and amount of water that wells will yield depend
on the number, size, and interconnection of the openings in
the rocks. These factors differ tremendously from place to
place in the park. The result is that yields of wells located
only a few hundred feet apart may differ considerably. Two
wells at Little Greenbrier (site no. 18) are a good example.
One well has an estimated yield of 2 gpm (gallons per
minute). The second well, only 600 feet away, has a yield of
125 gpm.

The abundance of water-filled openings in the rock
depends partly on the type and nature of the rock. In
general, the highly favorable areas for developing
ground-water supplies (see ground-water availability map) are
where large, water-filled fractures in the bedrock are
connected with thick, water-saturated weathered material.
The least favorable areas for developing ground-water

Recharge of the ground-water reservoir occurs
intermittently whereas discharge occurs continuously as long
as the water table is at a level above the discharge area. As a
result, the water table rises rapidly after rains and declines
gradually as a result of discharge until the next occurrence of
recharge. The change in rate of ground-water discharge is
controlled by the change in slope of the water table. For
example, as the water table declines following a period of
recharge, the slope of the water table decreases and so does
the discharge rate.

FACTORS AFFECTING AVAILABILITY OF GROUND WATER

Ground-water studies conducted in the mountain and
Piedmont areas over a period of many years have shown that
the yield of drilled, bedrock wells differs widely in relatively
short distances. This is not surprising in view of the irregular
and complex pattern of the fractures. Nevertheless, it has
been possible to establish a relation between the well yield
and certain physical features of the well location. These
features and the evaluation of their effect on well yields have
been described by LeGrand (1967).

The principal physical features affecting the yield of wells
are the thickness of the weathered material underlying the
well site and the topographic position of the site. The

this well is poor; well yield is substantially less than well A
and the smaller area influenced by pumping contains
considerably less water in storage.

Twenty six pumping tests of three types were made on
wells in the Great Smokies National Park. A few tests were
made at constant discharge for the duration of the test, but
most tests were of the “step-drawdown” type in which the
well was pumped at two or more discharge rates. The third
type of test was a variation of the step-drawdown type in
which the well was pumped at several levels of discharge,
except that the water level was allowed to recover to the
pre-pumping, or static, water level after each interval of
pumping. The Smokemont well no. 3 (site no. 26) and Deep
Creek well (site no. 13) were tested in this manner. Partial
results of the pumping tests are listed in table 1. Examples of
the three types of tests (fig. 4) show that the water level in
the pumped well declines until the quantity of water moving
toward the well balances the quantity being pumped. After
this, the pumping water level is stable, unless the pumping
rate is changed. After pumping stops, water levels recover to
near the static (original) position. Water levels in most wells
in the park are stable within 2 hours after pumping starts and
they recover to within a few feet of the original water level
within a few minutes after pumping stops.

3 sites, 7 wells
Minimum yield, 1 gpm
Median yield, 4 gpm
Mazimum yield, 8 gpm

Minor valley location
(Moderate favorability)
15 sites, 25 wells
Mintmum yield, 1 gpm
Median yield, 6 gpm

. Mazimum yield, 20 gpm

Major valley location
(High favorability)
16 sites, 17 wells
Minimum yield, 12 gpm
Median yield, 67 gpm
Mazimum yield, 135 gpm

Major fault zone
(Adapted from King (1968)

()

Well-drilling site and site number.
Number corresponds to that
shown on table 1
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size from clay to sand, but these materials also contain However, the location of known faults and quartz veins also 4 \I_ ﬂ; “% A - 7 =5 ‘\\\\\\ ok
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These deposits are usually ungraded; that is, the particle sizes C
are intermixed rather than being in layers composed of Extensive, interconnected fractures in the bedrock may be
different size particles such as gravel, sand, or clay. Figure 1 developed best near major faults. The development of valleys o

illustrates the kind and location of weathered materials.
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along the trace of many of the faults in the park is a
reflection of more rapid weathering in the vicinity of faults;
extensive and abundant fractures in the bedrock would
contribute to rapid surface and subsurface weathering. The
wells in the park have been drilled in the vicinity of faults,
wherever possible, and some of these wells have high yields.
A notable exception was at Greenbrier (site no. 15), where
neither of the two wells within 300 feet of a major fault
yields more than 15 gpm. Also, several of the most
productive wells in the park (site nos.11,13,15,and 24)are in
areas where major faults do not occur. Therefore, the chances
of obtaining large well yields are best near faults, but large
openings do not occur near all faults and good well yields can

0 2 4 6 8
HOURS SINCE TEST STARTED

Figure 4.— Three types of pumping tests were run on wells.

Specific capacity (pumping rate of a well divided by the
drawdown of water level) is a basis for comparing the
productivity of the fractures penetrated by different wells.
Use of step-drawdown pumping tests allows calculation of
changes in specific capacity with different pumping rates.
Specific capacities at maximum discharge of wells in the park
range between 0.04 gpm per ft (gallons per minute per foot
of drawdown) at Green Mountain (site no. 16, well no. 1)
and 13.8 at Cades Cove (site no. 4), as shown in figure 5.
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be obtained where there are no faults. The major faults as
Bedrack mapped by King and others (1968) are shown on the % ’ %%
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Figure 1.— Weathered materials cover most of the bedrock surface. is the presence of quartz veins in the bedrock. Quartz veins £ / 7 “; \\\\&‘ .
Residuum is weathered material, that remains in place as it forms; were penetrated by the wells at Little Greenbrier (site no. 18, [} : \w\ A §
these deposits retain some original features of the parent rock, such yield JNm gpm) EMQ at Indian Camp Creek (site nmo 17: vield m C/ .\\\\\\ % o
as traces of fractures and bedding planes. Alluvium 1is weathered o 3 P : - W5 3 g 22 k¥
material, that has been moved by rumning water from the place 108 gpm). Although drilling is the only direct means of o 38
where it formed to its present location. determining the presence of quartz veins, abundant quartz S 5 &) mm
These materials are commonly as much as 50 to 75 feet thick masses on the ground surface may indicate their existence in S 8 %
and locally exceed 100 feet thick. Thickness generally is the underlying bedrock. 2 3 38
greatest in valley floors and least on steep hill slopes. m_ 1 Q e
Comprehensive descriptions of the weathered materials in the Many park facilities, such as the larger campgrounds, are w Wmﬁ//ww? : 2
park are given by King (1964, p. 134—142) and by Hamilton situated on relatively broad valley floors, but some smaller 2 e Sy =)
(1961, p. 47—50). facilities are located in narrow valleys and some are in high =z 05 O
areas near ridgetops. The potential for developing large yields m
The bedrock of the park consists mainly of ancient is greater in broad valley floors or on gentle valley slopes; it is - SCALE 1:125000
sandstone, siltstone, shale, gneiss, and schist. Limestone least in the areas along and near ridgetops. If a water supply m 2 0 2 4 6 8 10 MILES
locally underlies the land surface, as at Cades Cove. Several must be obtained for a high area, selecting a well location in a = e ;
times during their long history the rocks have been subjected nearby draw should improve chances for obtaining a useable M z_ .9 2 4 6 e i¢ SRR
to forces that om.cmoa breaking E.a shearing. These fractures yield. In any location, it may be necessary to drill more than e CONTOUR INTERVAL 100 FEET
are called faults if rock on one side of the break has moved one well before a useable yield can be obtained. E o1 DATUM IS MEAN SEA LEVEL
relative to the other side. The geology of the Great Smoky & S 1970 MAGNETIC DECLINATION VARIES FROM 1° EAST TO 30/ WEST OF TRUE NORTH
Mountains National Park has been described in detail by King There is no direct way to determine thickness of the 3 ,Jpw PN
and others (1968). weathered material other than by drilling; yet, where no £ 0.05
R — bedrock outcrops are present in the general area of the site m
’ T AR Pacakge the saturated thickness of these materials generally is %
. . : sufficient. Weathered materials generally are thick along o B . 35°22'30"
Ocms._smw i 1ok Em:o:.m _m.. = ﬁ i S mBow.w gentle valley slopes, on valley floors, and on some ridgetop 354 wm 4°00' 83°00’
Mountains serve both as a reservoir in which ground water is . s o . : o
- . locations, but the water-yielding potential of thick deposits _
stored and as a pipeline through which the water moves . X . Base from U.S. Geological Survey, 1949
: of weathered materials on ridgetops is counteracted by the
. 0.01
——— greater depth to water and the fact that the saturated zone in 1 5 10 20 30 50 70 80 90 95
Bmﬁwﬂ.owmﬂwmmﬁﬂw m_w\mﬁa ﬂo:ﬂ Ew._n__ﬂumcow. ._.w__,ﬂ.ﬁ mﬁ:awmg the weathered material is generally only a few feet thick. PERCENT OF SPECIFIC CAPACITIES THAT EQUALED OR EXCEEDED GROUND-WATER AVAILABILITY MAP
i msr_wsno d mw Eo_m: owwwmfw?wﬂmcmoﬂroimao“o.:omuwmmvoﬂﬂcm Steeper, hillside locations are least likely to be covered by SPECIFIC CAPACITY SHOWN
humus and by ovn:m”umm formed iwmwno H.o_uoam have %Mm%o& thick, extensive deposits of weathered material. Figure 5. — A frequency plot indicates that half the wells have
= = ‘specific capaciti 0.6 gpm r greater at maxi
Recharge, or addition of water to the ground-water reservoir, PERFORMANCE OF WELLS ewswmma wmmm.,é of 0.6 gpm. per ft or gre S
occurs nearly everywhere in the park, reg: f alti . - . .
slope ’ e e et Ground-water supplies in the Great Smoky Mountains may DM il s wisal Tiche 1SR 0 saiFave, pumiEing
. i . . 5 rate; in many cases, this represents maximum capacity of the . J
. ; . ! be developed either from large-diameter wells excavated in ump, not of the well. The median specific capacity for the areas such as Cades Cove. However, ground water is generall Table 1.—Results of test drilling and pumping Table 2, Resslis g chandaselyses o s T
Recharging water moves down into the rock materials until i i i PURD, p y & & y ; j a
the weathered material or from wells drilled into the tested wells is 0.6 ft. Ch 1 ifi it hat hi in dissolved solids th: £ o @ . - ; - .- = ] ; . T e Table 4.—Results of coliform bacteria counts, July 1968
it reaches the zone of saturation, or water table. The water bedrock. Bedrock wells generally are more trouble-free and o.mh © m s U, muar per . .w. m:mMm in specific capacity ”Nami a m_.-om M: __mwoa<m _Mo_ S n:amE. Hmnm imcmn.ﬁ mw (Location of each site is shown on ground-water availability map.) (Concentrations in milligrams per liter; specific conductance in micromhos at 25°C. Fe and Mn in solution when analyzed. Analyses by U.S. Geological Survey.)
. . : : . with pum r n re'6. e, tot olids in gro water is abo
table may occur in the weathered materials or in the bedrock; less subject to pollution, and for these reasons, the remainder BmERE TR S RGN Hoe . w<2.“m=v. i <m g aS e ¢ wa _ﬂ - a: : Sercilic Ca—Mg Station : Coliform
: ] th ter table i | h b bedrock . ; . . : " mg/l ( igrams per liter) and in surface water during . = Water level .9 d Station name ;
in valleys the water table is nearly everywhere above bedroc of this discussion will be devoted to wells drilled into 20 periods of low flow, about 20 mg/l. Water in the Park is Thickness|, . . capacity at Dis hardness Specific Tempera- number colonies/100ml
in the weathered material. On stream flood plains where the bedrock. The wells in the park are 6 to 8 inches in diameter, f SeidliE nestly sverywhess: i pH of wB::a water averages . Depthof | of o] Draw- | maximum | Pefore f i i Dligar i0 Al | F M Ca | Mg | Na | K |CO, | HCO, |SO, | B [ino, |oe, | e S nomacs. pH Eﬂw
water table is generally less than 15 feet below land surface, and cased to bedrock. The space around between the drill y y 3 Site Shie nae s el b well |weathered| PY™PIN8 | 4 wn pumping pumping, | Type of rock penetrated No. Site name collection Si0, 2 2 o g 4 3 3 A 3 4 1 solids- Total | < ; e 4599.2 | Rough Forke.memeemiomemanaanne... X T S ‘6
. : . e . 6.4, and pH of the surface water averages 5.9 for the samples N . rate (It below by well ) ota ance C | °F G
the saturated thickness of weathered materials may exceed hole and the casing is grouted with cement to a depth : ; o () material (ft) rate residue bon- 4599.35 {Pretty Hollow Creek.......cccccacmmecnamaoncmcnansnse 14
25 feet ffici infl f f: ff ly 10 NBN—V\NOQ. A comparison of average mHO_.:ansmnﬁH and Q,C Am—u_\:v A m per land ate 4599.9 | Caldwell FOrK. oo e e e cg
. Sliigte o n 8<9..: e 5] surface-water quality is shown on figure 8. Complete results gpm p surface) c
feet from the surface, and the wells are finished as open o Hm L et Owaww Mcs et m_mm o ft) . , . i 4600 Cataloochee CreeK.....coeeemnnenn.. sestrananananesaaas _Mw
The shape of the water table conforms in a general way to holes, most of which are less than 200 feet deep. x g — whes 0 gr el p . 2 | Balsam Mountain............... 8— 9-68 71 131 009]0.01| 24f 03] 10| 04| O 10 ] 02| 06] 0.1} 02} 0.10 28 . L B N (P— Cosby Creek above campground (at water intake)... A
the shape of the land surface under which it lies, so that the a7 / samples are listed in tables 2 and 3. 1 | Abrams Creek........coeeooooo.o. 185 10 6 34 0.18 5 | Phyllite. 5 | Cataloochee (No. 1)... ...] 6-28-67 13 | .16 .02 4.6 SiF %9 1.0 0 26 1.6] 6.5 .6 1 .00 49 14 0 65 | "6t MMMW w MOm_uv\ ME@”.. ........................................... GHMM
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altitude of the water table is higher under a hill than it is When a well is pumped, the water level in the well drops, 5 8 — 25 2 f e nm w Mwm ey & ] 4 A Do. 6 oﬂﬂoom:nm Maintenance e i A el all ws | | - [ i’ 2 20l e il w6 el eel .t ... 4699 1 im_qu mMa_u R 36
under the adjacent valley. In general, though, the depth to and water enters the well from the fractures penetrated by - A 3 | Big Creek Sl sl by | YT Sandst e F ¥ o . . " . . o B West Prong Little Pigeon River below Walker C
; . X ) " ; rdu s SRR — | R || ORI, | S andstone. 7 |CataloocheeNewaArea | o t t + t v v t+ t 't 1 0V v v v ot UV o | o | Jeeeeeoeoenee st Prong Little Pigeon River below Walker Camp
the water table from land surface is greater under hills than the well. The water discharging from the fractures is replaced x4 = s 1 4 | Cades Cove 350 110 90 65| 138 168 | Phyllite, weathered. (NO. 3V 12-11—68 sl ol o4l o1l 10 st 261 1 ol ‘a2 121 5| 2] 2| 99 sol 271 o 65| 68| 12| 54 PrONG - e eceeeeeeameaeceeeeeeemeeemnene .. 50
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though it is in storage, is at the same time moving slowly in m . & 9 | Cherokee Orchard......cc.c......... 87 65 10 Pd 1,38 52 Do. 13 | Deep Creek Campground...... 6—15—66 21 0ol o1] o1| 48] 1.7] 30| 1.2 0 30 Loy 1. 2 J L) 461 19 0 511 651 13] 56  |............. West Prong Little Pigeon River at Hdqtrs. Main.
the downward direction of the gradient of the water table The rate at which water can be pumped from a well z 2 s . 10 } Chimneys Campground No. I..... 45 6 Sandstone. 14 | Elkmont Campground......... 1 10—-16-67 15 Al 00| 01] 69 S] 39| 10 o 31 224 19} 2 d] 02 441 20] O 56| 63| 131 56 1 I e Moo .2 ., - 200
toward a natural discharge area. The rate of movement of depends on (1) the number and size of the fractures m & No. 2..... 105 44 Do. 16 | Green Mountain................ | 8- 8-67 13{ .0} 02| .01 1.1 AN AR 26 e 8| 1o 124 0] 1] .01 231 3 0 16y 58] 151 59 4692.55 | LeConte CreeK.......cooceeeeences e B SR 240
water ZS.OCMS the system &mﬁmb&w on the size of the pores penetrated U% the well, (2) the extent of interconnection = N m : _ No.3..... 212 24 6.5 110+ 06 45 . Do. 17 |Indian Camp Creek............. 10-13-67 13 ] .02 .00 3.0 8] 20 4 0 17 4 6 1 3 .00 27 I 0 29 m.M MM MG 4692.6 | -eeeecnnod (i [ S .e c_mo
and fracture openings through which it moves and the slope between fractures near the well. (3) the extent of connection o 19 T i Z sk _ IT | Collins Creek Picnic Area_.__._.. 148 60 70 56 1.25 21 | Gneiss. 18 | Little Greenbrier...............] 5-24-68 200 .1 0] o1} 30| 16] 46| 3| O 29 | 181 3 1) 1 f .26 461 141 0 451 6. 8 Jakes Creek above Elkmont............... — 4 76
of the water table. The lar h i : = 4 4 c = z 12 | Cosby Creek Campground No. 1.. 188 30 8 = 30 15 | Sandstone, phyllite. 19 | Metcalf Bottoms. ...oooveeenn... 3— 3-67 17| Eonee 02| 00 46| 1.1} 33 4 0 26 264 19 0 1 321 16 0 591 69| 14| 58 Little River below Elkmont. ... - i — 470
: ger the openings and the steeper between the fractures and the weathered material. and (4) S 08 w Smokemont z b : \ 4 i 0 sl ol 13 a6 : :
the slope, the faster it moves. In general, water moves much the depth below th ter table of the fractures penetrated o 07 © Deep Creek - 2 0.05 No. 2.. 196 80 13 e feee =l - Do. 20 | Main Oconolufice Arca........ 8— 8-68 22y .0 09 .01 37 51 40] 10] O 221 20 61 A3l 8 1 3 Little River above Metcalf Bottoms........... 92
faster ::.oc h large fractur m.. the bed . k——dependi ond o el ot M 2 06 W LMoicreenbiier | 2 o 0.04 0 0.07 13 | Deep Creek Campground........... 125 23 108 34 3.18 7 | Quartzite. 21 | Newfound Gap.................. 2—14-69 12 a1l 52 a8 16 43| 22| 1.2 0 60 | 13 16| .1 4 01 By 57 8 19 78| 11§ s2 oo, Little Greenbrier Creek at Metcalf Bottoms 64
- LS Karge Lrac UECS IR .o edrock—dcpending on by the well. On the other hand. the total E.soci of water : ® Indian Camp Creek < Si Fe Mn Ca Mg Na K CO, SOs Cl F NO» Hard- 14 | Elkmont Campground No. 1....... 220 27 bg Sandstone, phyllite. 23 | Park Headquarters. ............. 1— 3-66 0] | 03| .00| 6.1 2| 438 0 0 32 2.2 4 2 ONIN- = 45| 16 0 531 67| 13f 56 ... cenem Little River below Metcalf Bottoms.................. bgg
their .8::::_3?!:5: it does through the immzaa.a that can be pumped from a well between .cm:oam of recharge H wﬁumﬂwma E HCO; RO, 159° NO. 2onn. 160 54 bya Do. 24 | Round Bottom...oemeneeeeenn. 1 6-29-67 14 ol 02 .02] 4.2 A1 29 [ — 19 | 28 L 1| .00 341 11 0 381 62| i1 52 4972.4 | Lynn Camp Prong........cooemmiiiemmmiaicnaacs 110
material. However, the velocity of ground-water HISFERIEE depends only on the water-storage capacity of the fractures | | S 10 £a00, No.3...... 215 30 50 Do. 26 | Smokemont Campground..... 8— 7-68 13/ | .o o1 29 3|24 8| 0 14| 16| 5| af af as 33 8| o 271 60| 12| 54 4972.6 | Thunderhead Prong. ... .eeeeeeemeeeeeeemeeeen. 40
most rocks is extremely slow when compared to the velocity and weathered material near the well. Most of the capacity 0 20 40 60 80 100 120 140 S Averages of 18 15 | Greenbrier Campground No. 1..... 98 30 A0 (T SR - Siltstone, phyllite. 27 | Sugarlands 2-12-69 191 o] o1 o1| 45| 16] 41 6] o 30| 1.2y to] o] 2| 02 49| 18] © 50| 74 13| 56| | Middle Prong Little River above Tremont............ 60
of water in a stream. for water storage is in the weathered material, so that the PUMPING RATE, IN GALLONS PER MINUTE surtace -water samples No. 2..... 97 35 L S (SRR SS— Do. 28 | TowString..ooeemmmmeeeeeeaeeees 6—21—67 7 0] .05] 01] 14 3l 44| 13 0 47 721 1.0 4 1 .00 70( 37 0 of| 79¥ 11} 52 4972.7 | Middle Prong Little River.. ©220
The types of openings in which water occurs in each capacity for pumpage from a well depends mostly on the Figure 6.— Change in specific capacity with discharge is 5 16 | Green Mountain No. 1.........._... 202 18 5 115 04 40 | Sandstone. 29 | Tremonte oo 10-17-67 17 1] 00| 00| 18 1.8] 34| 1.0 0 60 | 10 16l .2 ol .00 77 54 4 1131 7.11 14} 58 4973 Little River 84
material are significantly different. Water in the weathered saturated thickness of the weathered material near the well. variable from well to well. R A — 140 14 L [ SR T — Do. 30 |Miwenty miles ... coeezenaeen 4-24—69 16 211 19 061 13 1.1 3.2 2.8 |...... 52 8.0 1.8 .1 4 .01 76 39 0 97 7| IR | | DR (R | Abrams Creek below Cades Cove ﬁm—dﬁm_d::m ....... 130
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materials occurs in the interconnected pore spaces that exist e comtbination. of snosmpny vl gl @ golleis H5e Yields of wells drilled in Great Smokies National Park obtomol T 1 o 0.1, 000 No. 4o 130 0ol b<t | - 5106.4 | Beech Flats Prong. ... 0
between grains, whereas water in the bedrock occurs in the :_:EMS MM i camaeii 6t S ngma: maao ds P of range from less than 1 gpm to as much as 135 gpm (fig. 7). Si Fe Mn Ca Mg Na & CO, 30, CI F NG, Harg- 17 | Indian Camp CreeK..oeeeeeeee..... 194 38 108 50 2.16 30 | Phyllite, weathered. 5106.7 | Oconaluftee River 32
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of water stored in the weathered materials is relatively large e o i B e focat st U yields 100 gpm or more (fig. 7). PR T L ST No. 2o 125 2| 125 60 2.08 T4 Do. Table 3.—Results of chemical analyses of surface-water samples collected September 2425, 1968 e i
(perhaps 20 to 30 percent of the saturated volume of the th f £ von walls &l 4 in fi 3 Well 4 and surface water is low in Great Smoky Mountains 19 | Metcalf Bottoms No. I............. 150 30 10 20 50 13 | Phyllite. (Concentrations in milligrams per liter: specific conductance in micromhos at 25°C. Fe and Mn in solution when analyzed. Analyses by U.S. Geological Survey.) 516715\ Beagey Ferk............. ey 110
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The volume of water stored in fractures decreases with . s - " 22 | Old Oconoluftee Area No. I....... 120 : S e e e L No. SAMCE" Y potal] " ance °e oF e
depth (fig. 2). In the Great Smoky M : b&aii - Area of influence il analysis of coliform bacteria content in July 1968. Results of NO. 2ol 100 9 S . T . Do. o . 51087 | ooveeeee. A0, 120
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0 = Figure 7.—A frequency plot of maximum pumping rates for the 26 Tennessee and North Carolina: U.S. Geol. Survey Prof.
Volume m ” pumped wells indicates that half the wells yield 35 gpm or move. Paper 587,23 p., | pl. . -
Fiure . Mort roud vt s s i o sy : LeGrand, HLE, 1967, Ground Wate of the Piedmont and WATER RESOURCES OF THE GREAT SMOKY MOUNTAINS NATIONAL PARK, TENNESSEE AND NORTH CAROLINA
in the weathered materials. A smaller volume s stored @ Ridege P h h U.S. Geol
: g : . = Blue Ridge Provinces in the southeastern states: U.S. Geol.
in fracture openings in the underlying bedrock. 2 WATER QUALITY Siivey Cife, 538, 11 p B
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material into the bedrock fractures whereas at other locations
it returns from the fracture system to the weathered material.

than well B, because well A penetrates a more extensively developed
fracture system overlain by thick, saturated weathered material.

Mountains are made up almost entirely of minerals of low
solubility, except the carbonate rocks that underlie isolated
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