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DEFINITION OF ABBREVIATIONS
Cubic

The rate of
foot per second (ft3/s).
volume of 1 cubic foot passing a given
and is equivalent
to approximately
7.48
449 gallons
per minute or 0.02832 cubic

discharge
representing
a
point during 1 second
gallons per second or
meters per second.

Cubic foot per second per square mile (@t3/s)
number of cubic feet of water per second
square mile of area drained by a stream,
runoff
is distributed
uniformly
in time
Gallons per minute
yield.

(gal/min).

A unit

for

mi2).
The average
flowing
from each
assuming that the
and area.

expressing

A unit for expressing
Milligrams
per liter
(mg/L).
of dissolved
constituents
in water as a weight
tuent in a liter
of water.
3-day,

well

or spring

the concentration
of the consti-

The lowest average rate of flow for
20-year low-flow
(3420).
3 consecutive
days to or below which streamflow
can be expected
to decline
in 1 year out of 20, on the average.

iv

CONVERSIONFACTORS
For readers who may prefer to use the International
System of
Units (SI, or, commonly, metric)
rather than the inch-pound units used
herein,
the conversion
factors
for the terms used in this report are
listed
below:
Inch-pound

Multiply

SI

by

0.02832

m2 (cubic

0.02832

m3/s (cubic meters
per second)

(cubic feet per
(ft3/s)/mi2
second per square mile)

0.0109

(m3/s)/km2 (cubic
meters per second
per square kilometer)

gal/min

0.06309

L/s

2.590

km2 (square

ft3

(cubic

ft3/s

(cubic

feet)
feet

(gallons

mi2 (square

mile)

per second)

per minute)

meters)

(liters

per second)
kilometer)

LOW-FLOWHYDROLOGYOF THE
SULPHUR FORK RED RIVER BASIN, ROBERTSONCOUNTY, NORTH-CENTRALTENNESSEE
BY
Clarence

H. Robbins

ABSTRACT
The objectives
of this study were to define (1) the average 3-day
natural
low-flow
with a 20-year recurrence
interval
for five low-flow
partial-record
sites and one continuous
record station,
(2) losing and
gaining reaches of the main stem of the Sulphur Fork Red River and major
An additional
tributaries,
and (3) the quality
of water during low-flow.
objective
was the collection
of continuous
streamflow
and temperature
data at selected
sites for development of a thermal model for use as a
guide in design and management of a small reservoir.
The quantity
of surface water
throughout
the basin.
Streamflow
water discharging
through numerous
20-year low-flow
of the six study
per second.

during low-flow
varies considerably
during periods of drought is groundsprings and seeps.
The average 3-day,
sites range from 0.1 to 2.2 cubic feet

Seepage investigations
in October 1976 show that as much as 4.4 cubic feet per second are lost from the Sulphur Fork Red River within
a
Seepage investigareach of 1.7 miles between river mile 30.8 and 29.1.
tions in July 1977 show that as much as 3.7 cubic feet per second are
gained in the Sulphur Fork Red River within
a reach of 0.8 miles between
river mile 42.6 and 41.8.
Measured discharges
from the 12 major springs
from less than 1 to 1660 gallons per minute during

in the basin
low-flow.

ranged

Water quality
of streams varies
in time and space.
Specific
conductance ranged from 200 to 1,800 micromhos per centimeter
at 25O centigrade
during the 1976 seepage investigation
on the Sulphur Fork Red River.
During the two-year study the specific
conductance of water from the
springs ranged from 230 to 675 micromhos per centimeter
at 25O centigrade.

INTRODUCTION
and flood prevention
guideWatershed protection,
waste disposal,
lines have been established
by State and Federal regulatory
agencies to
aid in optimum water use.
Streamflow regulation
for water use, diversion,
impoundment, or waste disposal
actuely affects
streamflow
during periods
To conform to the guidelines
set forth by the regulatory
of low-flow.
agencies low-flow
data are needed for adequate management of this vital
resource.
The Soil Conservation
Service entered into a two-year cooperative
program with the U.S. Geological
Survey to study the low-flow
hydrology
of the Sulphur Fork Red River and its tributaries.
The Soil Conservation
Service has proposed a multi-purpose
impoundment for flood prevention,
sediment storage,
municipal
water supply, and recreation
in the basin.
The drainage basin is underlain
by St. Louis Limestone,
Warsaw and
Fort Payne Formations of Mississippian
Age. The St. Louis Limestone caps
the highlands
and the Fort Payne is exposed only in the deeply incised
stream valleys.
The Warsaw Formation crops out between the St. Louis
Limestone and the Fort Payne Formation.
The area consists
of a 124 mi2 drainage basin in the Highland Rim
physiographic
province
in north-central
Tennessee (fig.
1).
All of the
area is within
Robertson County and surrounds Springfield,
the county
seat.
The area is approximately
35 mi north of Nashville.
The principal
objective
of this study was to define the low-flow
hydrology
of the Sulphur Fork Red River basin and its tributaries.
To
attain
this objective,
a stream profile
showing the average 3-day, 20year low-flow
values was drawn; data on water quality
in the basin was
evaluated;
and losing and gaining reaches of various portions
of the
stream network were identified.
An additional
objective
was to provide
continuous
streamflow
and temperature
data at selected
sites for development of a thermal model.
The study began in June 1975 with a reconnaissance of the Sulphur Fork Red River basin to select locations
suitable
for data collection.
STREAMFLOWDATA COLLECTION
To determine the availability
of surface water during periods of
low-flow,
a continuous-record
streamflow
site and four low-flow
partialrecord sites on the main stem of Sulphur Fork Red River;
a low-flow
tributary
above
partial-record
site on Beaver Dam Creek, the largest
Springfield;
and 55 seepage investigation
sites were established.
All
and
sites except seepage sites are shown on Figure 2. Data collection
analysis
began in mid-1975.

CONTINUOUS-RECORD
STATION
The continuous
record streamflow
station,
(03435770), was placed in
The station
operation
August 22, 1975, by the U.S. Geological
Survey.
is on the left
bank, 150 ft downstream from the new State Highway 49
bridge at Springfield,
Robertson County, and at river mile 30.8 (Youngville
Quadrangle).
The basin upstream from the station
has a drainage
area of 65.6 square miles.
The gage consists
of a digital
water-stage
recorder,
with a 15-min
punch interval,
driven by a 35-foot
range manometer, housed in a 5 ft x
5 ft metal shelter.
The outside gages are three staff
sections
set in
the left
bank.
The streambed is composed of cherty limestone
rock and chert gravel.
The low-water
control
is a gravel shoal approximately
100 ft downstream
from the gage and is subject
to frequent
scour and fill.
The high-water
control
is the channel and flood plain lined with trees and undergrowth.
measurements were
From August 1975 to November 1977, 30 discharge
The continuous-record
made to develop a stage-discharge
relationship.
streamflow
station
furnished
satisfactory
record during the two-year
study.
Maximum streamflow
generally
occurs from December to April when
As rainfall
precipitation
increases
and evapotranspiration
decreases.
increases
and evapotranspiration
decreases the ground-water
system becomes recharged and is capable of sustaining
a high-base
streamflow.
Also, overland flow from precipitation
increases
because of saturated
soil conditions,
thus, peak streamflow
for the year generally
occurs
during the rainy season.
The maximum instantaneous
peak discharge
recorded at this site was 4,800 ft3/s
(73.2 (ft3/s)/mi2)
on March 21, 1976.
Streamflow decreases from May to November due to increased
evapotranspiration losses and decreases in ground-water
discharge with annual low usually occurring
during August, September, or October.
The minimum daily
discharge
recorded at this site for the period of record was 3.12 ft3fs
(.048 (ft3/s)/
mi2) on September 12, 1977. Records of mean daily discharge
are given in table 1.

LOW-FLOWPARTIAL-RECORDSTATIONS WITH WATERQUALITY
A low-flow
partial-record
station
is a site where limited
streamflow and/or water-quality
data are collected
systematically
over a
period of time for use in hydrologic
analyses.
As previously
stated,
five such sites were established
in the basin.
Accessibility
and measuring conditions
at each site,
as well as adequate area1 coverage of the
basin, were criteria
used in site selection.

Data collected
at low-flow
partial-record
sites,
when correlated
with appropriate
long-term
continuous
records,
can be used to derive
certain
statistical
data at the sites.
In this particular
study, lowflow frequency - specifically,
the 3-day, 20-year value - was the principal output desired.
Sulphur Fork Red River near Adams, a 36-year record
(1940-75),
was the correlation,
or index, station
used in this study.
was obtained from the statewide
frequency
The 3Qzo for the index station
analysis
by Gold (1978).
Eleven discharge measurement s were made at each of the five low-flow
partial-record
sites as streamflow
conditions
permitted.
All measurements
were made not less than four days after a rainfall
to assure base flow
conditions.
Corrections
to measured discharge were applied as needed to
account for pumpage from the stream by the Springfield
water treatment
plant and/or return flow to the stream from the Springfield
sewage treatment plant.
Logarithmic
plots of corrected
discharge measurements at a
specific
site versus mean daily discharge
at the index station
on the
date of measurement were made. There was considerable
disparity,
or
which might have resulted
from differences
scatter,
between the points,
and evapotranspiration
between the sites.
in precipitation,
recharge,
Further,
the difference
between minimum and maximum measured discharge
a general correlavalues was not as great as was desired.
Nonetheless,
tion line was indicated,
and a straight
line correlation
was drawn, by
graphical
means, through the points.
The line was then extended through
the 3-day, 20-year low-flow
frequency value for the index station
(3.4
ft3/s),
and the corresponding
value for the low-flow
partial-record
site
It should be noted
was read directly
from the ordinate
of the curve.
value at a partialthat the accuracy of the 3-day, 20-year low-flow
record site depends principally
on (1) how the base flow relation
is
defined;
(2) how far that relation
must be extrapolated;
and (3) the
In this study,
reliability
of the estimate
at the correlation
station.
the measurement range was so small that extrapolation
of the curve was
the
considerably
greater
than that normally
used, and consequently,
Further,
the
values are of lower accuracy than that usually
ascribed.
low-flow
estimates
given in this report may be revised
in a few years
after more data have been collected
at the partial-record
site.
A similar
procedure was used in making low-flow
correlations
for
the continuous
record station
above Springfield
because the station
is
downstream from the proposed Soil Conservation
Service dam site and the
data could be useful
in the overall
evaluation
of a dam in this vicinity.
Low-flow characteristics
of all seven sites,
that is, four low-flow
partial-record
stations
on the main stem; one on the major tributary;
the short-term
continuous
record station;
and the index station,--are
data and correlation
graphs are given
given in table 2. Detailed
on page 21.

Figure 1 .--Location of Sulphur Fork Red River Basin .
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Figure 2 .-- Location of continuous-record gaging station, five low-flow partial-record
stations, water temperature, and air temperature stations .

Table 1 .--Discharge records for Sulphur Fork Red Ri ver above Springfield, Tennessee

Table I .--Continued

Table 1 .--Continued

Table 2 .--Low-flow characteristics of low-flow partial-record stations and one continuous-record station
in the Sulphur Fork Red River basin .

SULPHUR FORK RED RIVER NEAR GREENBRIER
The low-flow station, Sulphur Fork Red River near Greenbrier
(03435637), is located where the stream channel is well incised .
An
abundance of weathered chert rubble from the Fort Payne Formation
exists in the stream banks and channel bottom indicating that a fairly
high sustained base flow is possible from ground-water storage .
The
3-day, 20-year low-flow determined for this site is 0 .4 ft 3 /s ( .013
(ft /s)/mi ) (fig . 3) .
All discharge measurements for this site and
water quality data are listed in the following table .

NOTE -- THE TWO DATA POINTS DESIGNATED BY CROSS BARS
INDICATE INSTANTANEOUS DISCHARGE FOR THE
CORRELATING STATION .

'

3-day 20-year = 0 .4 ft 3 /s

100

200

Figure 3 .--Low-flow correlation curve for Sulphur Fork
Red River near Greenbrier .
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SULPHUR FORK RED RIVER ABOVE BEAVER DAM CREEK
Sulphur Fork Red River above Beaver Dam Creek (03435700) has a
well-defined channel cut into the Fort Payne bedrock containing numerous
vertical joints and horizontal solution openings .
The solution openings
indicate that a good sustained base flow is possible from numerous springs
The 3-day, 20-year lowthroughout the reach above and below the site .
flow calculated for this site is 1 .0 ft 3/s ( .021 (ft3 /s)/mi l ) (fig . 4) .
All discharge measurements for this site and water quality data are
listed in the following table .

Figure 4 .--Low-flow correlation curve for Sulphur Fork
Red River above Beaver Dam Creek.
12

BEAVER DAM CREEK NEAR SPRINGFIELD
The upper two-thirds of Beaver Dam Creek basin has very little relief in topography resulting in a poorly-defined Stream channel .
Much
of this basin may be non-contributing to surface drainage due to an
abundance of sinkholes within the basin . At the measuring site, Beaver
Dam Creek near Springfield (03435750) has a well-incised channel and a
gravel and rock channel bottom .
A poorly-sustained base flow can be
expected at this site due to the lack of topographic relief and the
stream channel which is too shallow to tap the ground-water system during periods of low flow .
The 3-day , 20-year low-flow calculated for this
site is 0 .1 ft 3/s ( .007 (ft3/s) miz ) (fig . 5) .
All discharge measurements
for this site and water quality data are listed in the following table .

0

0

0

Figure 5 .--Low-flow correlation curve for Beaver Dam
Creek near Springfield .
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SULPHUR FORK RED RIVER ABOVE SPRINGFIELD
The low-flow site at Sulphur Fork Red River above Springfield
(03435770) has a deeply-incised channel in a sand-to-clay size material
with a distinct absence of chert rubble and no visible vertical joint
ing or horizontal solution openings .
The 3-day, 20-year low-flow deterAll dismined for this site is 2 .0 ft 3 /s ( .030 (ft 3 /s)/mi l ) (fig . 6) .
charge measurements for this site and water quality data are listed in
the following table .

Figure 6 .--Low-flow correlation curve for Sulphur
Fork Red River above Springfield .
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SULPHUR FORK RED RIVER AT SPRINGFIELD
Sulphur Fork Red River at Springfield (03435800) has a deeply incised channel with clay banks and channel bottom overlainf -by a thin
layer of gravel .
This could indicate a fairly low sustained base flow
Discharge measureif the clay material extends very far up the basin .
ments made at this site are affected by pumpage at the Springfield water
All discharge measurements were adjusted for pumpage
treatment plant .
The natural 3-day, 20-year
before the correlation graph was plotted .
low-flow determined for this site is 2 .0 ft 3/s ( .025 (ft3 /s)/mil) (fig . 7) .
All discharge measurements for this site and water quality data are listed
in the following table .

Figure 7 .--Low-flow correlation curve for Sulphur
Fork Red River at Springfield .
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SULPHUR FORK RED RIVER NEAR SPRINGFIELD
A deeply incised channel with outcroppings of chert gravel under
clay material typifies the river reach near Sulphur Fork Red River near
Springfield (03435810) .
This site may have a fairly high sustained base
flow compared to other sites in the basin due to the incising of the
stream channel into water-bearing materials .
Discharge at this site is
affected by pumpage at the Springfield water treatment plant and return
flow from the Springfield sewage treatment plant . All discharge measurements were adjusted for return flow and pumpage before the correlation
graph was plotted .
The natural 3-day, 20-year low-flow determined for
All discharge measurethis site is 2 .2 ft 3/s ( .026 (ft3 /s)/mi l) (fig . 8) .
ments for this site and water-quality data are listed in the following
table .

Figure 8 .--Low-flow correlation curve for Sulphur
Fork Red River near Springfield .
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LOW-FLOWPROFILE OF SULPHUR FORK RlZD RIVER BASIN
A low-flow
profile
of an entire
basin, main stem and tributaries,
is an excellent
graphical
summary of low-flow
conditions
in the basin.
with many short gaining and losing
In this particular
geologic
setting,
were required
before appropriate
values
reaches, seepage investigations
Details
concerning
these seepage
could be assigned to the tributaries.
investigations
are given in a subsequent section of the rep,ort, pages
20 and 21.
Data obtained during the seepage runs was used in conjunction
with measured discharge
(corrected
for pumpage and/or return flow as previously
described)
at the low-flow
partial-record
sites in calculating
lowflow values for the tributaries.
Procedure used in making this calculation
was to determine the ratio of measured tributary
discharge
to the next
downstream low-flow
partial-record
station
discharge
for each seepage run
(1976 and 1977); compute the drainage area ratio
of the same sites;
and
This
then average the three ratios
to determine a streamflow
factor.
value for the partialfactor was multiplied
by the 3-day, 20-year low-flow
record station
to determine the corresponding
value for the tributary.
Low-flow magnitudes determined by this method are only defined to the
Following
is an example of this
nearest tenth of a cubic foot per second.
calculation.,
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The results of the calculations for all 17 tributaries are shown in
table 3 .
These data, together with that previously developed for the
partial-record
stations, were used to draw the 3-day, 20-year
low-flow
This profile can be used to
for
the
entire
basin
(Figure 9) .
profile
determine the flow that can be expected at any point on the main stem
of Sulphur Fork Red River, and the contribution from each tributary,
during a 3-day, 20-year low-flow situation .
Four parameters of water quality were determined when the November 15,
The results of these determina1977, low-flow measurements were made .
tions are published in this report with the characteristic analysis and
The overall water quality
list of discharge measurements for each site .
at each of the low-flow sites was similar to the water quality at the
other sites .

Table 3 .--Low-flow characteristics of tributaries
in the Sulphur Fork Red River Basin
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SEEPAGE INVESTIGATIONS WITH WATER QUALITY
Seepage measurements were made at 55 sites distributed
throughout
the drainage basin.
Two sets of measurements were made at each of the
sites,
one each in 1976 and 1977. The 1976 and 1977 investigations
were
each completed in a two-day period of base flow conditions.
The measurements were corrected
for pumpage and return flow as needed.
The seepage
measurements were made to identify
reaches of gains or losses in the
main stem of Sulphur Fork Red River.
Measured flows of Sulphur Fork Red River and its tributaries
on
October 12, and 13, 1976, ranged from 1.18 ft3/s
at the headwaters to
9.45 ft3/s
at the mouth of the basin and on July 21, 1977 ranged from
0.62 to 11.1 ft3/s
at headwaters and mouth, respectively
(fig.
10).
Using the seepage investi
ation of July 21, 1977 as a representative
sample, an increase of 3.66 ft 5 /s occurred between river mile 42.6 and
42.1.
Streamflow decreased by 2.82 ft3/s
between river mile 41.8 and
40.0.
There was an increase
in streamflow
of 7.1 ft3/s
from river mile
40.0 to 30.8.
Streamflow
decreased 1.86 ft3/s
between river mile 30.8
and 29.1 and increased
only 1.1 ft3/s
between river mile 29.1 and 26.7.
The
A decrease of 3.2 ft3/s
occurred between river mile 26.7 and 23.4.
maximum streamflow
increase between measuring points was 4.84 ft3/s
beBoth seepage investigations
showed an
tween river mile 38.0 and 32.9.
overall
net gain in streamflow
from the head waters to the mouth of the
basin (fig.
10).
Water quality
was more variable
in the tributaries
than in the main
Specific
conductance of tributaries
ranged
stem of Sulphur Fork Red River.
from 200 to 1,800 micromhos while the specific
conductance of the main
Results of the two seepage investistem ranged from 260 to 480 micromhos.
gations
including
four parameters of water quality
are given in tables 4
and 5.
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Figure 9 .-- 3-day, 20-year low-flow profile of the Sulphur Fork
main stem and tributaries .
Figure 10 .-- Seepage investigation profiles of the Sulphur Fork
Red River main stem showing streamflow gains and
losses .

SPRINGSWITH WATERQUALITY
The major springs in the Sulphur Fork Red River basin were measured
during the two seepage investigations.
Originally
19 springs were locabecause they freted; however, measurements in seven were discontinued
quently are dry or not flowing.
The 12 springs selected
for study are
The measured discharge
of
distributed
throughout
the basin (fig.
11).
the 12 springs ranged from less than 1 gal/min at Park Spring No. 1
(03435113) to 1,660 gal/min at State Fish Hatchery Spring (03435731).
Spring flow data is given in Table 6.
The quality
of spring water was variable
depending upon the quantity
of water being discharged
at the time of the sampling.
As shown in
table 6, the range in pH of spring water was neutral
to slightly
basic
(6.6 to 8.3); temperatures
ranged from 13.5OC (56OF) to 19'C (66OF),
specific
conductance 245 to 675 micromhos; dissolved
oxygen 3.5 to 9.3
Springs discharging
less than 40 gal/min had the highest
specific
wig/L.
conductance.
The water from the 12 springs sampled may be similar
in
quality
to most ground water in the area.
However, because of variations
in the movement of ground water, it is likely
that the spring water will
be lower in total
dissolved
solids
than water supplied
to wells.
Results
(temperature,
in table 6.

of the determination
of four parameters
specific
conductance,
pH, and dissolved

22

of water
oxygen)

quality
are shown

EXPLANATION

Figure 11 .-- Location and name of

springs .

Table 6,--Water quality and discharge records for sp rings

Table 6,--Continued
number
and name

Location

Specific
conduc-

WATER TEMPERATURE
Continuous water temperature
records were obtained at Sulphur Fork
Red River near Greenbrier,
Tennessee (03435637) (fig.
2), from October 8,
1975 to September 30, 1977, by the U.S. Geological
Survey.
A digital
recorder with l-hr punch interval
activated
by a servo progranrner recorded the water temperature.
The metal shelter
which housed the recorder
was set in the highway fill
5 ft from the downstream end of the Highway
76 bridge and 15 ft from the edge of the pavement.
The temperature
probe
was attached to the downstream side of the first
main channel pier from
the left
end of the bridge and approximately
0.5 ft from the channel bottom. Water temperatures
ranged from O°C (32OF) in December through early
February to 29.5oC (85OF) in mid July.
Temperature records of daily
maximum, minimum, and mean are given in table 7 (p. 44).
Continuous water temperature
was also recorded at Sulphur Fork Red
River above Beaver Dam Creek near Springfield,
Tennessee (03435700)
(fig.
2).
The digital
recorder,
with 1-hr punch interval,
was housed
in a metal shelter
on the left
stream bank 30 ft from the edge of low
water,
100 ft downstream from the ford.
The temperature
probe was mounted
approximately
0.5 ft from the channel bottom.
Water temperatures
at this
site ranged from O°C (32OF) in January and February to 27.5OC (81°F) in
mid July.
Maximum, minimum, and mean water temperatures
from this site
are given in table 8 (p. 50).
AIR TEMPERATURE
Continuous air temperatures
were recorded at Sulphur Fork Red River
above Beaver Dam Creek near Springfield,
Tennessee (03435700) (fig.
2).
The air temperature
recorder
also had a 1-hr punch interval.
A standard
shelter
fabricated
and located according
to National
Weather Service
specifications
housed the recorder,
probe, batteries,
and a standard
max-min thermometer.
The maximum air temperature
recorded at this site
was 39.0°C (102'F) in July 1977 and a minimum air temperature
of -22.5'C
(-8.5OF) in February 1977. Missing record during some periods was due to
instrument
failure
and vandalisti.
Maximum, minimum,and mean air temperatures are given in table 9 (p. 57).
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SUMMARYOF CONCLUSIONS
The maximum instantaneous
and minimum daily streamflow
recorded at
the continuous-record
streamflow
station
were4,800ft3/s
on March 21,
1976, and 3.12 ft3/s
on September 12, 1977, respectively.
Low-flow
extremes usually
occur from August to October.
Continuous water temperature
records were collected
at two sites in
the basin.
Maximum water temperatures
occur in July during low-base flow
and minimum water temperatures
occur from December through February.
Water temperatures
ranged from O°C (320F) to 29.5'C (85OF) during the
two-year study.
Maximum and minimum air temperatures
ranged from -22.5'C
(-8.5'F)
to 39.0°C (102'F),
respectively,
at the continuous
record air
temperature
station..
Low-flow analyses of five low-flow
partial-record
sites and one continuous-record
station
were made using Sulphur Fork Red River near Adams
as the correlating
station.
For each site a 3-day, 20-year low-flow
was
The 3-day, 20-year low-magnitudes
are
computed from correlation
curves.
as follows:
Sulphur Fork Red
Sulphur Fork Red
Beaver Dam Creek
Sulphur Fork Red
Sulphur Fork Red
Sulphur Fork Red

River near Greenbrier
River above Beaver Dam Creek
near Springfield
River above Springfield
River at Springfield
River near Springfield

0.4
1.0
0.1
2.0
2.0
2.2

ft3/s
ft3/s
ft3/s
ft3/s
ft3l.s
ft3/s

The quality
of water at the low-flow
sites was fairly
constant
to site.
Water quality
was most variable
in the tributaries.

from site

Discharge of the 12 springs ranged from less than 1 gal/min to 1,660
gal/min when measured during base flow conditions.
The water from the
springs may be similar
in quality
to most ground water in the area.
During the 1977 seepage investigation
increases
in measured streamflow of 3.67 ft3/s
and 4.84 ft3/s
occurred between river mile 42.6 to
42.1 and 38.0 to 32.9,respectively.
A decrease of 3.2 ft3/s
occurred
between river mile 26.7 and 23.4.
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Sulphur Fork Red River seepage

investigation--Headwaters

to Carr Creek

Table 4 .--Continued

Table 4 .--Continued

Sulphur Fork
Red River
Tributary No .
1

Robertson County, at county
road bridge, 2 .3 miles south
west of Lakeview .
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Table 5 .--Water quality and discharge data for 1966 seepage investigation
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Table 7 .--Water- temperature records for Sulphur Fork Red River near Greenbrier, Tennessee
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Table 8 .--Water temperature record s for Sulphur Fork Red River above Beaver Dam Creek
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Table 9 .--Air temperature records for Sulphur Fork Red River above Beaver Dam Creek
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