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ABSTRACT

Ground water is obtained mostly from limestone and dolomite
aquifers along the Sequatchie anticline and Murphrees Valley anticline
and from sandstone aquifers in Sand Mountain and Blount Mountain
synclinal areas. Wells tapping some limestone and dolomite aquifers
produce as much as 1. 4.mgd (million gallons per daj'). Wells completed
in sandstone of the Pottsville Formation underlying lower topographic
areas ma& produce as much as 0. 3 mgd, but those completed in sand-
stone underlying higher topographic areas produce lesser quantities.

Surface-water resources were appraised by use of average flow
and 7-day Qg (median annual 7-day minimum flow).  An average flow of
about 640 mgd or about 1 mgd per square mile originates in the county.
Streamflow during low flow conditions is small; only three streams
have 7-day Qg's that exceed 2 mgd. Estimates of storage requirements
are provided for sustained draft rates of 25 to 50 percent of the average

flow.




Water from aquifers and streams in Blount County is generally
of suitable chemical quality for most uses. Water from the Pottsville
Formation generally contains iron in excess of 0. 3 mg/1 (milligram
per liter) and water from limestone and dolomite aquifers and from
some streams during low flows is moderately hard to hard and may
need treatment for certain uses.

Water use in the county was about 3.2 mgd in 1968 and 46 mgd was

diverted for use outside the county.



INTRODUCTION
The U.S. Geological Survey, in cooperation with the Geological
Survey of Alabama, is mapping the geology and conducting a reconnais-
sance of the availability of water resources of Alabama. For these
studies the State was divided in nseven groups of counties that approxi- /\
mately coincide with major river basins; however,_ the work is being (
conducted and the reports resulting from the studies are to be published

by county units. The boundaries of the seven areas and the statis of the

studies are shown in figure 1.

Figure 1. (caption on next page) belongs near here.

This report is for Blount County which is part of the upper Tombig-
bee-Black Warrior River basin (Ala-6-C). The purpose of this report
is to present general information on water availability in such a way that
a quick visual appraisal and comparison with other county areas can be
made. The geologic map, prepared separately for this study, is also
part of the long-range plan of the U.S. Geological Survey and the Geologi-
cél Survey of Alabama to update the geologic map of the State. This report
utilizes information contained in ecarlier reportis listed in selected refer-
ences. In addition, it contains water-availability maps and other water-

resources information not previously published.



Figure 1. --Status of geologic and water-availability studies in Alabama.



WATER AVAILABILITY
Water availability is related to precipitation which averages about
55 inches per year in Blount County. About three-fifths of the precipita-
tion returns to the atmosphere by evapotranspiration, and the other two-
fifths runs off as streamflow.

Ground Water

An appraisal of the availability of ground water is shown on figure

2 and is based on data in table 1 and interpretations of subsurface geology.

Figure 2 (caption on next page) belongs near here.

Colors on the map represent the areal distribution of aquifers, and
corresponding colors on the cross sections show the general relationship
of aquifers to geologic formations. Pertinent data about the aquifers are
given on figure 2. For ease of discussion, aquifers were assigned letters

llAl| through 'lE. '



Figure 2. --Availability of ground water in Blount County, Alabama.



Boundaries of an aquifer coincide with changes in topography,
lithology, and geologic structure and are considered as zones where
significant changes in aquifer characteristics occur laterally but not as
sharp divisions. For example, a steeply dipping formation may be a
poor aquifer where it occurs as a hogback ridge; it may change to a good
aquifer downdip in the valley adjacent to the ridge; and it may change
agaiﬁ to a poor aquifer farther downdip at greater depth. Thus, some
formations are listed under more than one aquifer on figure 2.

Thicknesses of limestone and dolomite aquifers depend on depth of
weathering and cavity development which generally is less than 300 feet
in Blount County. Solid bedrock below this depth yields little or no
water. The entire thickness of the Pottsville Formation is shown as
an aquifer; however, sandstone more than 200 feet below land surface

and shale in the formation yield little or no water.



Surface Water

Average Flow

The long-term average annual flow of a stream, the arithmetic
mean of all daily flows for a long period of time, is the parameter
selected to appraise the availability of surface water because it represents
the water yield of the drainage basin. The average flow of all streams
in the county represents the quantity of water available for use that is
continually replenished by rainfall. About 640 mgd (million gallons per
day) or about 1.0 mgd per square mile originates in Blount County.
Average-flow data in this report were obtained at five stations for which
comparatively short-term streamflow records were available and at
five stations where records were available for a much longer period.
The records for long-term stations were adjusted to a base period of
26 years from 1840 through 1965--a period including a reasonable balance
‘of wet and dry years. The data for short-term stations were adjusted to
the same base period by correlation with averages from nearby stations
having records spanning the base period. This correlation technique
improves the average-flow values of short-term stations. Average flow

of 10 mgd or more, adjusted to the base period, is shown on figure 3 as

Figure 3 (caption on next page) belongs near here.

the width between lines along individual streams.



Figure 3. --Availability of surface water in Blount County, Alabama.



Variability of Streamflow

Natural streamflow consists of two principal components, direct
runoff and base runoff. Direct runoff is derived from overland flow
during and promptly after rainfall or snow:melt; and base runoff is
derived mostly from aquifers, which store water during periods of
rainfall and release it slowly during periods of no rainfall.

The volume of direct runoff varies widely from storm to storm
and from basin to basin reflecting numerous variables including rainfall
characteristics, antecedent precipitation, and physical features of the
drainage basin such as area, slope, geology, soil, vegetation, and
land use. After direct runoff has ceased, streamflow is governed mostly
by geologic factors which control the volume of water stored in the ground
and the rate at which it is released to the streams. Tk;us, streamflow

represents the integrated effect of many factors. .
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The seasonal variability of flow for Mulberry Fork near Garden

City is shown on a hydrograph by months in figure 4. This hydrograph -

Figure 4 (caption on next page) belongs near here.

shows phases of the yearly cycle of streamflow: lowest flows occur in
October, the month of lowest average rainfall; flows increase in November
and December when evapotranspiration decreases and the winter rains
begin; highest flows occur during January through April when heavy
general rains fall'on wet or saturated soil; flows tend to recede in May
and June as rainfall diminishes and evapotranspiration increases; flows
increase owing to the effect of thunderstorms in July and early August;

and finally, flows recede in August and September as rains become less
frequent. A significant characteristic of streamflow illustrated by

figure 4 is the amount of variability above and below the average flow.
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Figure 4. --Hydrograph of average monthly flows for Mulberry Fork

near Garden City, Alabama.
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Flow-duration data also provide a means of illustrating the runoff
characteristics of a stream. A flow-duration curve with a steep slope
indicates highly variable streamflow and slow release of éround water
from storége. A curve with a gentle slope indicates release of water
from aquifers or surface-water reservoirs which tend to equalize the
flow. Highly variable streamflow in Blount County is illustrated by the

flow-duration curve for Locust Fork near Cleveland (fig. 5). The curve

Figure 5 (caption on next page) belongs near here.

for Tallahat;:hee Creek near Wellington in Calhoun County {llustrates less
variable streamflow and is shown on figure 5 to provide a comparison.
Because streamflow is variable, low flows are important in
evaluating surface-water resources. The following topics are presented
to aid in evaluating the availability of surface water during low flow and

to estimate storage requirements that would supplement low flows.
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Figure 5. --Flow-duration curves for Locust Fork near Cleveland and

Tallahatchee Creek near Wellington, Alabama.
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7-day Qg

A statistical index of low flow that provides useful information on
Alabama streams is the median value of the annual 7-day minimum
flows--hereafter referred to as the 7T-day Q5. This parameter can be
sétisfactorily evaluated from a relatively small amount of streamflow
data, even for streams that are not regularly gaged. The median value
is a fairly stable parameter, being the average only of position in an
array of items and hence unaffected by extreme values. Also, the
median is a measure of normal conditions. The recurrence interval
for a median value in a séries of annual events is always known, being
equal to 2 years in any form of frequency distribution. Finally, the
7-day period of low flow is short enough to represent flow that is avail-
able for the most part without storage, yet is long enough to suppress
the effects of abnormally low transient flows of little hydrologic signifi-
cance that might result from occasional regulation or from infrequent
natural events;

The approximate range of the 7-day Q4 for streams in Blount County
is shown by colors on figure 3. The 7-day low flows with recurrence
intervals of 10 years are given as numerical values, where known, at

gaging stations.
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Storage Requirements
Surface-water storage is required if the quantity of water needed
exceeds streamflow during periods of low flow. Storage requirements
to provide‘draft rates from 25 to 50 percent of average flow in Blount

County can be estimated by using figure 6.

Figure 6 (caption on next page) belongs near here.

Storage figures selected from the diagram will be adequate to
provide the selected draft rate 9 of every 10 years on the average. An
estimation of .storage required can be made by using average flow alone

and figure 6, but use of low-_flow data improves the estimate.
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Figure 6. --Storage required for sustained draft rates.
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The following example illustrates how figure 6 is used to estimate
storage requirements. The average flow at station 2-4500, Mulberry
Fork at Garden City (Cullman County), is 418 mgd (fig. 3) and the 7-day
u/Qz is 0.015 mgd per square mile. A draft rate of 209 mgd, or 50 percent
of the average flow, is assumed to be needed at the site. These values
are used in figure 6 (daéhed line) io estimate a storage requirement of
121, 000 acre-feet. When the 7-day Q3 in mgd per square mile is unknown,
assume it to be zero.

Figure 6 is intended for preliminary selection of possible sites
where desired draft rates could be obtained by providing storage. The

effects of evaporation, seepage, and sedimentation would require

adjustments for final design purposes.
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Chemical Quality of Water

Ground water in Blount County is of suitable chemical quality for
most uses. However, for certain uses, the water may need to be
treated for iron and hardness. Many water supplies from the Pottsville
Formation (aquifer D) contain iron in excess of 0.3 mg/l (milligram
per liter) and some are moderately hard to hard (equivalent to 61-180
mg/l as CaCO3). Also, many water supplies from limestone and dolo-
mite (aquifers A, B, and C) are moderately hard to hard (table 2).

For additional chemical analyses see Alabama State Department of
Public Health (1966) and Avrett (1968).

Water from streams is rélatively uniform and of suitable chemical
quality for most uses. The dissolved-solids content (estimated ffom
specific conductance) generally is less than 200 mg/l. During periods
of low flow, hardness of water increases and may be objectionable for
certain uses. The results of chemical analyses of water from streams
are given in table 3 and the location of sampling sites is shown on figure _

3'
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WATER USE
Water use in Blount County in 1968 was estimated to be 3. 2 mgd.
The principal water users, their source of supply, and quantities used
are listed‘in table 4.

Table 4. --Summary of water use in 1968

Average use in
User Source gallons per day

Domestic and stock Wells, springs, and farm ponds 1, 750, 000

Spring Valley Farms  Wells I-8, I-8, I-10 390, 000
County schools ~ Wells 90, 000
Allgood Spring T-2 20, 000
Blountsville . Well J-2 140, 000
Cleveland | Well O-6 40, 000
Hayden Well V-5 10, 000
Oneonta Well P-7 and Calvert Prong 760, 000

Total 3, 200, 000

" Birmingham indust /)Inland Lake 46, 000, 000

ll User is in Jefferson County but source is in Blount County.
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CONCLUSIONS

The following are conclusions resulting from the study in Blount
County:

1. Ground water is obtained mostly from limestone and dolomite
aquifers in Sequatchie Valley and Murphrees Valley and from sandstone’
'aquifers on Sand Mountain and Blount Mountain. (See hydrogeologic
sections A-A' and B-B', fig. 2.)

2. Yields of as much as 1.4 mgd to individual wells can be expected
from aquifer A, 0.7 mgd from aquifer B, 0.07 mgd from aquifer C, and
0.3 'mgd from aquifer D (fig. 2).

3. An average streamflow-of about 640 mgd or 1.0 mgd per square
mile originates in Blount County. A large part of this flow is in Locust
Fork which has an average flow of about 600 mgd where it leaves the
county.

4. Parts of Locust Fork, Mulberry Fork, and Calvert Prong have
median annual 7-day low flows that exceed 2 mgd and that of Locust Fork,
in the southern part of the county, exceeds 10 mgd. Cther streams may
cease to flow during extended dry periods.

5. Ground water is of good chemical quality for most uses, but
the hardness and the iron content of water from some sources may be
objectionable for certain uses. 'Surf'ace water is relatively uniform and
is of suitable chemical quality for most uses. During periods of low flow, -
hardness of water may be objectionable for certain uses.
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6. Water use in the county was estimated to be 3. 2 mgd in 1968.

Another 46 mgd is diverted from Inland Lake to Birmingham.
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