WATER-RESOURCES INVESTIGATIONS REPORT 95-4096

Ground-water level changes and flow patterns SHEET 1 OF 1

Imes, J.L., and Kleeschulte, M.J., 1995, Seasonal ground-water level changes (1990-93) and flow pattems
in the Fristoe Unit of the Mark Twain National Forest, southern Missouri

PREPARED IN COOPERATION WITH THE

U.S. DEPARTMENT OF THE INTERIOR MISSOURI DEPARTMENT OF CONSERVATION

U.S. GEOLOGICAL SURVEY

SEASONAL GROUND-WATER-LEVEL CHANGES (1990-93) AND T concopninl wiodel oF gRtRid- vt doawodion: ond dbiande:
i 30 FLOW PATTERNS springs can be refined by more detailed consideration of the subsurface
; : 1°15" geology of the Fristoe Unit of the Mark Twain National Forest. A generalized
! T To develop a more complete understanding of the ground-water flow geologic cross section is shown in figure 5. The Eleven Point River, Spring
! PR o 91" system near the PRLAA and the relation of the flow system to ground-water Creek, and Hurricane Creek are incised into the Roubidoux Formation and
c‘lg&(ﬁ_?y ; i COUNTY 37 £ Vi Boe el discharge at springs, recent ground-water-level measurements in domestic upper part of the Gasconade Dolomite. Springs associated with these stream
! I = and exploration wells and historical dye-trace data were analyzed. Water-level basins, such as Greer Spring, discharge from solution openings in the upper
; ! E Y80 . measurements were made in the spring and fall from 1990 through 1993 to part of the Gasconade Dolomite. The Current River is incised into the
i oo s L R 2 Big Spang assess seasonal variations in ground-water levels and changing flow patterns. Eminence Dolomite, and ground-water discharge at Big Spring comes from
! ! Preference § eonal Potentiometric-surface maps based on two sets of these water-level the lower Eminence Dolomite and probably the underlying, more permeable,
__________________________________________ [ o Scenic Riverways measurements are shown in figures 2 and 3. The potentiometric surface for Potosi Dolomite. The upper part of the Eminence Dolomite commonly is
! ! June 1993 (seasonal high-flow conditions) generally shows a pattern of higher more massive and contains fewer solution channels than the Potosi Dolomite
) ! S FRISTOE UNIT OF THE water levels in the upland areas between streams and lower water levels in and may form a weak hydraulic barrier between the overlying Roubidoux

! MARK TWAIN NATIONAL FOREST ; 3 : h 2 ¥ A ONETIVERE '
i ! & 1 lowland areas along stream valleys, with potentiometric contours trending Formation and Gasconade Dolomite and the underlying lower Eminence
: Birch Treo. .- approximately parallel to the streams (fig. 2). The PRLAA is on an upland Dolomite and Potosi Dolomite. Measured ground-water levels in the area
; SHANNON ! o area that straddles a ground-water divide separating the Eleven Point River west of Hurricane Creek and the upland areas north and south of the conduit
) i ' e — and Spring Creck Basins from the Hurricane Creek Basin. Typically, this system for Big Spring primarily reflect water levels in the Roubidoux
ST 36°45' |- O idemess | pattern indicates ground-water recharge in the upland areas and ground-water Formation and Gasconade Dolomite. This is because the Eminence and Potosi
Eenipony N ' discharge in adjacent stream valleys. However, a ground-water trough exists Dolomites are more deeply buried west of Hurricane Creek and in upland

Natlona) Scenic ') S, A . g g Ply p
MISSOURI - o 3 between Hurricane Creek and Big Spring on the Current River. The pattern of areas east of Hurricane Creek, and the depth of measured wells generally is
{ . Bardley . P 24 y
the 500- and 600-foot altitude potentiometric-surface contours west of Big shallower than the top of the Eminence Dolomite. Water levels measured in
VS~ tiatveyy, Spring (altitude 460 feet) is typical of ground-water discharge to streams, areas east of Hurricane Creek near the conduit system generally reflect levels
except that no surface stream exists along the axis of the contours. A probable in the Eminence and Potosi Dolomites because these formations are closer to
extension of the ground-water discharge pattern is evident at a well near land surface, and the measured wells generally are deeper. Ground-water
: Hurricane Creek east of the PRLAA that has a water-level altitude less than recharge in the area west of Hurricane Creek has the potential to move
0 5 10 MILES 600 feet. This pattern suggests the presence of a network of subsurface laterally within the Roubidoux Formation and Gasconade Dolomite towards
; : ol OMéTERs fractures and conduits that extend from Big Spring to Hurricane Creek and springs (for example, Huff Spring) or streams, or vertically downward into
e forms the primary pathway for movement of ground water to Big Spring. the Eminence and Potosi Dolomites, depending on the strength of the
Ground-water flow through such a conduit system from Hurricane Creek to hydraulic barrier at any particular location. Dye-trace studies indicate ground
Bie Spring i o " £ - : . : . .

Figure 1. Location of study area and the Fristoe Unit of the Mark Twain National Forest. g Spring is consisten with the fact _that the altlt.ude of Hurncane Creek near water that rechargfas the underlying Er{nnenc_e and.Potom Dolomltt?s ﬂovs-/s
the upgradient end of the hypothesized conduit system is about 290 feet toward the conduit system that supplies Big Spring. The potentiometric
higher than the altitude of Big Spring. surface that expresses this flow pattern west of Hurricane Creek cannot be

b - ) dui han that defined b mapped with the available data. This conceptual model can explain the
MUEYIRSLe CRgmECICOML sysriion t RESSHAACE By ICeRmppaier- measured ground-water levels and the widely divergent flow paths indicated
HOWELL level measurements is indicated because dye injected 20 miles west of the by dye-trace results
COUNTY mapped subsurface conduit system has been traced to Big Spring (Gann and ’
others, 1976, sheet 2). Although the extent of the Big Spring catchment area In summary, the PRLAA is located within a larger area of well-developed
has been partially mapped using dye-trace techniques, actual ground-water karst terrane containing numerous solution-enlarged fractures. A northwest-
flow paths cannot be determined by this method. A more dense areal southeast trending ground-water divide directs shallow ground water from the
distribution of ground-water-level measurements in wells completed in PRLAA through the Roubidoux Formation and Gasconade Dolomite. Water
different bedrock strata will be necessary to more accurately define the flowing southwest from the ground-water divide moves to the Eleven Point
system. The successful recovery of dye injected within the catchment area of River or smaller springs in the Eleven Point River Basin. Ground-water-level
' Big Spring at springs in the Eleven Point River Basin (fig. 2) and small mapping and dye-trace studies indicate that the PRLAA is near the upgradient
i INTRODUCTION springs in the Current River Basin indicates the presence of different flow end of a substantial large-permeability conduit system that supplies water to
; systems. Of particular interest are dye injections in the vicinity of the PRLAA Big Spring. Ground water that moves northeast from the ground-water divide
OREGON I - . . stoe Uni that were traced to Huff Spring south of the lease area, indicating the through the Roubidoux Formation and Gasconade Dolomite or moves
COUNTY i a4 A comprehens%ve mv'est1gatlon of ground;}wlvaterl\ili:w m'the'F nts:eun rii: exist'ence Qf ground-water flow at nearly right angles to the direction of flow vertically downward to the Eminence and Potosi Dolomites may enter the
36'45" |— i of the Mark Twain National F ?reftsm souUt;rgS o W;?.ls . wgith e to Big Spring. conduit system and be transported to Big Spring. To verify this conceptual
i Oc?tober.1989 by e LS, Geologlca. i ) coopera:) © aci . model, it would be necessary to measure ground-water levels in selected wells
! Mlssour} Depains = Conserv-a tion, l?ecause (?f o 1ol g p;nn Ground-water levels in upland areas generally were lower dmpg west of Hurricane Creek. These wells would need to be completed in only the
[ exploration for lead ore and associated minerals within the forest boundaries. seasonal low-flow conditions (fig, 3; October 1992) than water levels during Roubidéux Formation and Gasconade Delomite or in the Eminerice and
] Perm15519n for exploration was granted by t}.le US Forest Service f)n as.9- seasonal high-flow conditions (fig. 2; June 1993), but the flow patterns are Potosi Dolomites.
! square-mile Prefererllce Right Lease Appllicatlon Area (PRL.-AA, fig. 1) similar. The ground-water trough extending from Big Spring to Hurricane
! located near State Highway 19 between Spring Creek and Hurricane Creek. Creek is wider and extends farther upstream in the Hurricane Creek Basin REFERENCES
: The exploration area is located w1_th1n a larger area of. well-developed karst during low-flow conditions than it extended during high-flow conditions.
) : e 650 N terrane characterized by an extensive netwo'rk of solution-enlarged fractures Wells that had the larger water-level variations generally are located in or near P del f Juating the effect
%. ! 700 \\\\ ranging from small channels to large conduits. N}xmerous small springs and the ground-water trough associated with the subsurface conduit system. Water Aley,f'Iihor(;las, 197d, predictive hy tr}(: oglc m<t> ((;r evz};la 1r;g fe fec s
\\ ® \ ® several large springs (Vineyard and Feder, 1974) discharge from the carbonate levels in these wells generally varied more than 100 feet, and in at least one of land use an management on the quantity and quality of water from
l | ! L bedrock to supply deeply incised streams. Ground-water flow through the case, more than 200 feet. Most wells that had the larger water-level variations Ozark springs: Protem, Mo., Ozark Underground Laboratory, 236 p. with
Bate fppe; LS. Goolegigal Supvey el dala, 1100000, 1994 EXPLANATION 0 5 1? MILES predominately dolomitic bedrock is complex and not well understood. The are deep wells (more than 1,000-feet deep). The large water-level variations appendices.
i erse Mer: 3 5 . . . - 5 5 < £ .
niversal Transv proj } i ' I primary purpose of the mvestlgatlon. is to col.lect bacl.(ground hydrologlcgl, may be the result of the rapid filling of bedrock fractures during rainfall and Gann, E.E., Harvey, E.J., and Miller, D.E., 1976, Water resources of south-
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Dye-trace data are from Aley (1975) and Gann and National Forest. These data will provide a b'aselmt.a for COmpERacn with rainfall. The rapid drainage implies that ground-water flow velocities are large HA-550, 4 sheets.
N eSS stk g qulgfs?e P 936)3" L similar data that could be collected during possible mine operations to assess near and in the conduit system that links bedrock fractures to the orifice of Big
i naiions s Tons - 1 1 b
of its flow during certain hydrologic co Y e G the effect of mining on the natural system (Kleeschulte and Sutley, 1995). Spring. The effect of the conduit system is to capture ground water that Harvey, E.J., 1_980, _Ground water in the Spr{ngﬁeld Salem .Plategus of
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"7 have stood in tightty cased wells in June 1993. Dashed line in the Fristoe Unit determined during the first part of the investigation. Hih e ook Water-Resources Investigations Report 80-101, 66 p.
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