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Conversion Factors

Factors for converting inch-pound units to the International
System of metric units (SI) are given below:

To convert from To Multiply by
inch (in) millimeter (mm) 25.4

foot (ft) meter (m) 0.3048
mile (mi) kilometer (km% 1.609
mile? (mi?) kilometer2 (km?) 2.590
foot? per second (ft3/s) meterd per second (m /s) 0.02832
million gallons per day metersd per second 0.0438

(Mgal/d) (m3/s)






LOW-FLOW CHAFACTERISTICS OF CHIC STREAMS

by Dorothy Pompey Johnson and Kevin D. Metzker

Adequacy of streamflcw for water supplies or waste water
assirilation is commcnly evaluated in terms of low-flow
characteristics. This report presents annual and seasonal 1low-
flow <characteristics fcr 237 sites on regulated and unreqgulated
strears in Ohio.

In addition to compilation of site data, two regionalization
methcds--an analysis of base flow measurements and multiple
regression analysis--were applied to test basins to determine the
feasikility and accuracy of each methcd. An analysis of Dbase
flow measurements (gair and 1loss studies) was made on the
Stillwater River basin, with error ranging from -39 to 59
percent. Multiple regression analyses were made on the
hydrclogic data from the Great Miami River kasin north of Dayton,
which resulted in a standard error of estimate ranging from 110
*o 138 percent. Through the wuse of an 1index of relative
infiltration, the standard error of estimate was reduced to a
range cf 33 to 40 percent.

INTRODUCTION

A stream's adequacy as a water supply, its capacity to
assirilate liquid wastes, and its suitability as a habitat for
aquatic 1life are all commonly evaluated in terms of low-flow
characteristics (Riggs, 1972). In Ohio, the 1legal basis for
water pollution control is tied to water quality standards that
inccrporate the 7-day 1(C-year low-flow characteristics of the
receiving streanm.



In the most recent comprehensive work on low-flow
characteristics of Ohic streams, Anttila, (1970) utilized
streamflow records thrcugh the 1967 water year for 180 sites in
Ohio having 10 or more years of essentially unregulated flow.
Low-flcw characteristics reported are the 7-day annual minimunm
mean discharges for the 2-, 10-, and 20-year recurrence

intervals. Attempts tc use regression analysis to regionalize
low-flcw frequency characteristics in that study were

unsuccessful.

This report is an update and extemnsicn cf Antilla's work. It
presents annual and seasonal 1low-flow characteristics for 237
sites. Also included are the results cf two regionalization
techniques: a multiple regression analysis, and an analysis of
base flow measurements in test basins.

CLIMATIC AND GEOLOGICAL FACTCRS OF
SURFACE WATER HYDROLOGY IN OHIO

The climate of Ohio is temperate. Mean annual temperature is
51.€69F, (10.9°C) ranging from 49.6°F (9.8°C) in the northeast to
56.S°F (13.8°C) in the south. Mearn annual precipitation is 38
inches and ranges from 31 inches in the northwest to 44 inches in
the scuth. Runoff averages 13 inches per year, with a range of
10 inches per year in the northwest to 17 inches per year in the
northeast and southeast rarts.

Chio is divided diagonally from southsest to northeast by
the toundary of glaciation (fig. 1). The northern and western
two-thirds of Ohio is covered by glacial drift, consisting mainly
of clayey till, with outwash sand and gravel in major valleys.
Sand and gravel also occurs as lenses within the till. The
southeastern one-third of the state is underlain mainly by shale
and sandstone of Pennsylvanian age. Glacial till has 1low
permeability; outwash has moderate to high permeability; and
bedrock has low to moderate permeability.

LOW-FLOW CHARACTERISTICS

Annual and seasonal low-flow data are presented for 156 long-
terr continuocus-record gaging stations ané 81 low-flow partial-
rececrd sites for unregulated and regulated streams.

long-term continuous-record gaging stations are sites where
daily flow data have been systematically oktserved for 10 or more
vears. The 1long-term stations in this study include sonme
regulated streanms.
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Figure 2. --Frequency curve of the annual 7-day low flows of
Little Beaver Creek near East Liverpool, Ohio, 1917-78.
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(d) rlotting each flow value against its computed recurrence
interval on log-probability paper; and (e) drawing a smooth curve
thrcugh the plotted points, either graphically or mathematically,
by assuming a Log Pearscn Type III frequency distribution of the
data. A Log Fearson Type III frequency distribution is the
preferred method. A log-Pearson Type II1I frequency curve is
computed using the formula

where

is a srecified recurrence interval, i

is the discharge cn the frequency curve corresponding
to i,

is the mean of the logarithms (base 10) of the data,

S is the standard deviation of the logarithms (base 10)

of the data,
K is a frequency factor that is a functicn of recurrence
interval and the coefficient of skew.

o -

=

The curve in figure z is a mathematical fit of the annual 7-
day 1low flows (values of the 1lowest wmean discharge for 7
consecutive days) of Little Beaver Creek near East Liverpool for
climatic years (April 1 to March 31) 1917-78. The 7-day 10-year
(7Q10) is 19 ft3/s; that is, the probability is 0.1 that the
lowest average 7 days of flow in any given year will be less than
or equal to 19 ft3/s. [Frobability is equal to the reciprocal of
the recurrence interval. 1In other words, the average 7 days of
flow will be 1less than or equal to 19 ft3/s at intervals
averaging 10 years in length. The 7Q9 is 33 ft3/s; there is a
50-percent chance each year that the lowest average 7 days of
flow will be less than 33 ft3/s; or the lcwest average 7 days of
flow will ke less than or equal to 33 ft3/s every 2 years.

Historically, values for the 7¢; and 7Q10 have been
calculated for only the annual period. ¥ore recently, these
values have been calculated for periods shorter than 1 year which
correspond to various seasonal activities or occurrences (e.d.
reareation and fish spawing).

A flow-duration curve is a cumulative frequency curve that
shows the ©percentage c¢f time that specified discharges are
equaled or exceeded during a given period (figure 3).
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Figure 3. --Flow duration curve for Little Beaver Creek near
East Liverpool, Ohio, 1917-78.



Flow-duration curves are computed using the "total-period
method" by: (a) Placing daily discharges in classes according to
their magnitude; (b) summing the occurrences of each class
beginning with the 1lowest <class; (c) computing the cumulative
percent of time each class is exceeded; and (d) plotting the data
with the discharge as the ordinate and the time in percentage of
total time as the abscissa (Searcy, 1959).

The flow-duration curve 1is a cumulative frequency curve of
the flows for the period of data used. It does not represent the
distribution cf the yearly flows. The curve in figure 3 shows
the duration of daily flows of Little Eeaver Creek near East
Liverpool for climatic years 1917-78. Flows less than 27 f£ft3/s,
which were -equaled or exceeded 98 rpercent of the time, have
occurred 2 percent of the 62-year period, nct 2 percent of the
t*ime each year. The duration curve is a summary of past
hydrclogic events,not a predictor of the future.

Icw-flow partial-reccrd sites do not have enough data for
either the frequency <c¢r duration analyses as described above.
Instead, available data are correlated with those from a
hydrologically similar lcng-term continucus-record gaging station
(index station) at which the low-flow characteristics are well
defined. The correlations are made by plotting on log-log paper
2ither daily mean lase flows or discharge measurements of base
flow against concurrent flows at the index station. A straight
line through the plotted points defines the relationship of the
partial-record site and the index statior. The relationship
defined is valid only withir the range of general discharges used
to define it.

An example of the correlation method is illustrated in figure
u. To demonstrate the method, concurrent flows were plotted for

two lcng-term-continuous record gaging stations: Yellow Creek
near Hammondsville and Little Beaver Creek near Tast Liverpool.
The 7-day 10-year flow 1is 1.9 f£ft3/s for Yellow Creek near
Hammondsville. (See Aprendix 3.)

Yellow Creek near Hammondsville was used as the index
staticn and Little Beaver Creek near East Liverpool as a low-flow
partial-record site. Using the method described the 7-day 10-
year low flow for Little Beaver Creek is 18 ft3/s, which compares
quite favorably with the long term 7-day 10-year low flow of 19
ft3/s.
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Ohio to concurrent flows of Little Beaver Creek near East Liverpool, Ohio.
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Station descriptions and 1low-flow data for 237 sites (156
long-term sites, B1 partial-record sites) are given in Appendix
3. 1The staticns within the Ohio Piver basin are listed first, in
downstream order, follcwed by stations within the St. Lawrence
Piver (Lake Erie) basin, also in downstream order. Appendix 1 is
an index to each site by U.S. Geological Survey station number.
Appendix 2 is an alphaketical index bty stream name. Information
presented for each of the 1long-term ccntinuous record gaging
stations inclides: the 1location, drainage area, tributary to,
discharge data used, remarks, and selected discharge
characteristics.

The latitude, longitude, county name, hydrologic unit number,
and the 1location of the gage with respect to the municipality
mentioned in the station name are given in the "locaticn”
paragraph. Hydrologic wunit number is an identification number
of a gecgraphic area representing part or all of a surface
drainage basin.

"Crainage area" is the area, measured in a horizontal plane,
frowm which direct surface water runoff drairs into a strean.

"Iributary to" indicates the larger stream into which the
repcrtsd stream flows.

The "discharge data wused" section grovides a period of
continucus record for the long-term stations. For most of these
stations, the 1978 water year was the last year of discharge data
included in the 1low-flow analyses. For stations having only 9
years of discharge data thrcugh 1978 water year, data for the
1979 water year was included. Discharge data for discontinued
staticns were used if the record regpresented current flow
conditions of the streanm.

Under "remarks," significant factors affecting low-flow are
descrited, such as effluent point discharges, municipal or
industrial withdrawals, dams, or diversions.

The "selected discharge characteristics" are average
discharge, minimum daily discharge, 1low-flow frequency, and
flow-duration informaticn. Low-flow frequency and flow-duration
characteristics are presented for six periods: Annual (April 1-
March 31); warm weather (May 1-November 30); recreation (June 1~
August 31); autumn (September 1-November 30); winter (December 1~
February 28/29); and fish spawn (March 1 - May 31). The low-flow
frequency characteristics are 2-, 5-, 10-, 20-, and 50-year
recurrence intervals fcr the 1-, 7-, and 30-day durations
(pericds of consecutive days). Flow-duration characteristics
are flows which were equaled or exceeded S8, 95, %0, 85, 80, 75,
7, €0, 50, 40, 30, 20, and 10 percent of the time.

10



Information presented for each of the partial-record sites
includes location, drainage area, tributary to, discharge data
used, index station, remarks, and selected discharge
characteristics.

"Cischarge data used" for the partial-record stations were
discharge measurements made during base flow periods (i.e. when
streamflow is primarily derived from grcund water storage).
These data wa2re used to develop plots similar to the one shown in
figure 4.

The "index station" is a long-term continuous-record gaging
staticn used to define the base flow at the 1low-flow partial-
reccrd site.

"Selected discharge characteristics" presented for the
partial-record stations are minimum discharge observed, 1low-flow
frequency, and flow-duration. Low-flow frequency and flow-
quration characteristics are for the climatic year, warm weather,
recreation, and autumn periods. low - flow frequency
characteristics are the 2-year and 10-year recurrence intervals
for the 7-day and 30-day duraticns. Flow-duration

characteristics given are flows that were equaled or exceeded 98,
95, 90, 85, 80 percent cf the time. The lcw end of the duration
curve describes the low-flow characteristics.

Accuracy of Data

The reliability of gagirg-station reccrds for predicting the
behavior of a stream depends upon the accuracy and consistency of
the record and how well the period of reccrd represents the long-
teren flow of the stream (Searcy 1959). The variability of the
frequency curve for these different periods c¢f record is shown in
figure 5 for Little Beaver Creek near East liverpool. The annual
7-day 10-year low flow is, for example, 19 ft3/s for the entire
pericd, but 14 ft3/s for 1929-38, and 37 ft3/s for 1969-78.

The reliability cf low-flow partial-record data for
predicting the flow of a stream depends on how well the base-flow
relationship is defired, how far that relationship has to be
extrapolated, and the reliability of the estimate at the index
station. In figure 6, daily mean base flcws of Yellow Creek near
Hammonisvilles and Short Creek near Dillonvale for 1977 and 1978
climatic years are plotted with concurrent flcws of Little Beaver
Creek near Fast Liverpool. The 7-day 10-year low flow for Little
Beaver Creek is 19 ft3/s when the gaging-station record is used.
However, it is 18 ft3/s when Yellcw Creek 1is the index
station, and 20 f£t3/s when Short Creek is the index station.

11
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The preceding examples were cited tc show the variability of
the lcw flow characteristics due to the nature of statistics.
Low-flow frequency characteristics are statistical estimates of
future 2vents based on past record. Extended periods of record
make these estimates more reliable.

REGTONALIZATICN TECHNIQUES FOR ESIIMATING FLOWS

3 method for estimating low-flow characteristics at ungaged
sites is needed because streamflow records are collected at only
a few of the many pcssible sites where data may be needed.
Regicnalization is the extension of streamflow records in space.

Two regionalization methods examined in this report are
analysis of base-flow measurements and multiple regression
analysis. 1To determine the accuracy and feasibility of each, the
methcds are applied in test basins rather ttan statewide.

Analysis_cf_Base Flow_Measurements

Analysis of base flcw measurements consists of making a gain
and lcss study (seepage run) within a basin and correlating the
iischarge measurements with <the 1low-flow characteristics of a
long-term continuous-reccrd gaging station within the basin.

A gain and 1loss study (discharge measurements made at
intervals alcng a stream during a period cf base flow) was made
on Stillwater River and its tributaries. Stillwater River is 1in
west central Ohjio and drains into the Great Miami River upstream
from Cayton. The 33 sites, listed in tatle 1 and shown in figure
7, represent drainage areas ranging frem 11.3 to 650 square
miles. Cf the 33 sites, three are cf lcng-term continuous-
reccrd, two are of short-term continuous-reccrd, and one is a low
flow partial-record site. Discharge measurements were made at
all the =sites on October 31, 1979, during Lkase flow. Base flow
varies in magnitude throughout the year and consists solely of
around-water discharge, no surface runoff.

A large field crew is needed to gather the gain and loss
field data, as the measurements must all be made in one day.

Icw-flow characteristics presented for each site are 7-day 2-
year, and 7-day 10-year 1low flows. Fcr the three long-term
continucus-record gaging stations and the three low-flow partial-
reccrd sites, low-flow characteristics were computed as described
in the section "Streamflcw Characteristics Presented” of this
rapcrt.

14



Low-flow data for the remalnlng 27 sites were computed
using the following formula:

7QRI site 7QRI index
Q site ~ 0 index

where

7Qpr 1is the 7-day 2-year low flow or the 7-day 10-year
low flow;
¢ 1is the flow measurement made

Greenville Creek at Bradford was used as an index station for the
six ungaged sites on Greenville Creek and its tributaries.
Stillwater River at Pleasant Hill was used as an index station
for the remaining 21 ungaged sites.

There is no universally accepted method for computlng the
accuracy of an analysis of base flow measurements. In table 2,

7-day 10-year and 7-day 2-year 1low flcws for the six sites
computed from station data are <compared with the estimates
comput=ad by using Stillwater River at Pleasant Hill as the index
station. Percentage errcr of the estimates were calculated using
the fcllowing formula:

7QRI Seepage run - 7QRI Station data
Percent error = —— X 100

7QRI Station data

where

7Qrr is the 7-day 2-year or the 7-day 1C-year low flow.
The error ranges from -3S to 59 percent.

15
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Figure 7. ——Stiliwater River basin measuring sites used in the gain and loss study,
October 31, 1979.
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Multiple Regression Analysis

Multiple regression analysis provides a mathematical model
for estimating or predicting £flcw <characteristics when basin
characteristics are known.

Multiple regression analyses were made on hydrologic data
from the Great Miami River and its tritutaries upstream from
Dayton at 28 essentially unregulated sites. O0f these 28 sites,
15 are continuous-record gaging staticns, 13 are low-flow
partial-record sites. The sites, shown in figure 8, range in
drainage area from 2.08 to 1,149 square rmiles. The low-flow
characteristics wused in the analyses are the 7-day 2-year, 7-day
10-year, 30-day 2-year, and 30-day 10-year low flows.

Basin characteristics used in the analyses are drainage area,
main-channel slope, main-channel length, average basin elevation,
percentage of surface stcrage, percentage of forest cover, index
of relative infiltraticn, and average annual precipitation. Of
the eight basin characteristics wused, the four found to be
significant at the S-percent level are listed below.

Lrainage area (A).--Area of watershed, in square miles, was
determined from U.S. Geological Survey  topographic maps and
listed by Cross (1967). '

Main channel slope (S).~--The slope, feet per mile, computed
as the difference betweer the elevation, in feet, at 10 and B85
percent of the main-channel length (distance from the station to
the kasin divide), divided ty the main-chanrel length, in miles,
between the two points, determined from U.S. Geological Survey
topcgrathic maps.

Average annual precipitation (P) .—~Average amount of
precipitation on a watershed in a year minus 27 (to approximate
average runoff), in inches, determined frcm the precipitation map
shown in figure 9.

Index of relative infiltration (I).--Felative capacity of
soils to accept and release water, dimensicnless, was determined
as described by Armbruster (1976) by using the hydrologic soil-
grouring map (figure 10) and the formula

_ 2(pa X wf)
100

I

where

I is the index of relative infiltration,

ra is the percentage of drainage area covered by a
soil grouping,

wf is the weighting factor of that soil group.
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Figure 8. ——Great Miami River basin sites used in the multiple regression analysis.
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Figure 9. ——Precipitation of the Upper Great Miami River basin, in inches, 193 1-60
(modified from Ohio Division of Water, 1962).
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Figure 10. --Hydroiogic soli-grouping map of Upper Great Miami River basin.
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Figure 10A. --Hydrologic soii-grouping map of Upper Great Miami River basin, area A.
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Figure 11. --Flow duration curves showing effect of basin geology on low flow.
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The regression model should only be used to estimate low-flow
characteristics at wunregulated and ungaged sites or where

streamflow records are insufficient for Log Pearson III
computations. At sites near continuous-reccrd gaging stations or
low-flow partial-record sites, low-flow characteristics of those
sites should be used. The regression mcdel (table 3) is only
valid fecr sites with drainage area of 2.08 to 1,149 square miles,
a main channel slope of 2.92 to 49.8 feet per mile, average
annual precipitation of 35.5 to 38 inches, and index of relative
infiltration ranging fror 1 to 10.

To estimate annual 7c2, 70 0 r 30Q, , and 3001 low-flow
characteristics at ungaged si%es in the Upper Great Miami River
basin use the regression model described previously. For
example, the 7-day 2-year low-flow is calculated for Beaver Creek
near Springfield using the regression model. It is then compared
to the 7-day 2-year low-flow computed frcm gaging station
records. The basin characteristics are:

Crainage area (A) = 9.2 square niles.
Main-channel length (L) = 17.1 miles.

Elevation at 0.1L = €82 feet.

Elevation at 0.85L = 1,180 feet.

Slcge (S) = 1180 - 982 _ 45,4 feet per mile.

0.75 X 17.1
Average annual precipitation (P) = 38 irches-27 = 11 inches.

Index of relative infiltration (I).

Soil group Percent Weighting factor

(ra) (vf)
A € X 10 = 80
B 17 X 5 = 85
c 7z X 2 = 104
D 3 X 1 = 3
E c X 0.75 = 0
312

I =312 7 100 = 3.12
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The regression equation is:
7g2 = (1.737X10-S) (A1°3S) (S0°704) (P1°681) (100°241xI),

Substituting

7Q2
7Q2

(1.737X10-5) (39.21°35) (15.40°704) (111°681)
(100°241 3°12)

5.4 £t3/s,

From the gaging station records, the 79 1low flow of Beaver Creek
is €.S6 ft3/s. The regressicn model was used to estimate the 7Q
low flow for Beaver Creek for illustrative rurposes only, because
it is a continuous-record gaging station.

CONCLUSION

Annual and seasonal low-flow characteristics are presented
for 237 sites on requlated and unregulated streams. Low-flow
characteristics for each site are atgplicable only as long as
present patterns of flow regulations (withdrawals, diversions, or
inflcw) are maintained.

Two regionalization methods, an analysis of base flow
measurements and multiple regression analysis, were made in test
basins to determine the cost and accuracy of each. Errors in the
analysis of base-flow measurements ranged from 39 to 59 percent,
while the standard errcr of estimate in the regression analyses
ranged from 33 to 40 percent. Accuracy of kcth methods is within
acceptable limits. However, a manpower analysis indicates that
the base-flow-measurements method of analysis requires four times
more manpower than the multiple regressicn method of analysis.
Statewide multiple regression analyses could provide Ohio
planners and regulatory agencies with a good regionalization
technique for estimating low-flow characteristics statewide.
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Appendix 3.--Low-flow data

MAHONING RIVER BASIN
03086500 Mahoning River at Alliance, Ohio
LOCATION: Lat 40°55'58", long 81°05'41" in SE1/4 sec. 24, T.19 N., R.6 W., Stark
County, Hydrologic Unit 05030103, on right bank 15 £t upstream from

Webb Avenue Bridge in Alliance, 0.2 mi upstream from water works dam,
and 4 mi upstream from Beech Creek.

DRAINAGE AREA: 89.2 mi2,
TRIBUTARY TO: Head of Beaver River.

DISCHARGE DATA USED: October 1954 to September 1978.

REMARKS : Flow slightly regulated by Westville Reservoir 9.3 miles upstream
from station.

SELECTED DISCHARGE CHARACTERISTICS: Average discharge: 91.2 ft3/s (24 years).
Minimum daily discharge: No flow August 1955, 1958.

Magnitude and frequency of low flow for indicated periods

Discharge (ft3/s) for indicated Discharge (ft3/s) for indicated
Number of . Number of int s
Period consecu- recurrence interval (years) Period consecu- recurrence interval (years)
tivedays 5 | 5 | 10 | 20 | s0 tivedays |5 | 5 | 10 | 20 | 50
Apr.-Mar. 1 4.0 1.9 0.9 0 0 Sept.-Nov. 1 4.9 2,5 { 1.8 1.4 1.1
7 5.4 3.0 2.3 1.8 | 1.4 7 6.4 3.6 | 2.7 2.2 1.8
30 7.7 4,8 3.9 3.3 | 2.9 30 11 6.2 | 4.7 3.8 3.0
May- Nov. 1 4.1 1.9 0.9 0 0 Dec.-Feb. 1 17 8.3 | 5.5 3.8 2.4
7 5.4 3.0 2,3 1.8 | 1.4 7 20 11 8.3 6.4 4,9
30 7.7 4.8 3.9 3.3 1 2.9 30 38 19 13 9.6 6.8
June-Aug. 1 5.1 2.5 1.4 0 0 Mar.- May 1 18 12 9.6 8.2 6.9
7 7.0 3.9 2.9 2.3 | 1.7 7 23 14 12 9.8 |82
30 13 6.4 4.7 3.6 | 2.7 30 51 30 22 17 13
Duration of daily flow for indicated periods
Discharge (ft3/s) which was equaled or exceeded for indicated percent of time
Period
98 95 90 85 80 75 70 60 50 40 30 20 10
Apr. - Mar. | 3.7 5.2 7.2 9.4 | 13 15 18 24 3 48 69 | 110 210
May - Nov. | 3.2 4.4 56| 6.8( 8.2 9.7 | 12 16 20 26 36 | 54 110
June - Aug. | 3.0 4.0 5.2 | 6.2 7.3 8.8 | 11 14 18 23 30 | 44 87
Sept.- Nov. 3.2 4.3 5.5 6.5 7.6 8.7 10 14 19 24 32 48 89
Dec. - Feb. 7.7 11 15 18 21 25 29 38 S1 70 100 160 300
Mar. - May 13 18 25 30 36 41 48 62 81 100 140 200 350




LOCATION:

DRAINAGE AREA:

TRIBUTARY TO:

DISCHARGE DATA USED:

REMARKS :

SELECTED DISCHARGE CHARACTERISTICS:

Appendix 3.--Low-flow data--Continued

MAHONING RIVER BASIN

03089500 Mill Creek near Berlin Center, Ohio

Lat 41°00'01", long 80°58'07", in T.l N.,, R.5 W., Mahoning County,
Hydrologic Unit 05030103, on left bank at downstream side of county
road bridge, 1.0 mi upstream from flow line of Berlin Reservoir,
1.2 mi upstream from Turkeybroth Creek and 2.0 mi southwest of

Berlin Center.
19.1 miZ.

Mahoning River.

October 1941 to September 1971.

None.

Average discharge:

16.7 ££3/s (30 years).

Minimum daily discharge: No

flow at times in 1953-1955, 1962,

1965-1967,
Magnitude and frequency of low flow for indicated periods
Discharge (ft3/s) for indicated Discharge (ft3/s) for indicated
Number of . Number of int 1 "
Period consecu- recurrence interval (years) Period consecu- recurrence interval (years)
tive days 2 5 | 10 | 20 | s0 tive days |, 5 { 10 | 20 | 50
Apr.-Mar. 1 0.2 0 0 0 0 Sept.-Nov. 1 0.2 01| 0 0 0
7 0.2 0 0 0 0 7 0.3 0.1 0.1 0.1 0
30 0.4 0.2 0.1 0.1 0.1 30 0.6 0.3 0.2 0.2 0.1
May- Nov. 1 0.2] 0 0 0 0 Dec.~Feb. 1 1.4 { 0.8 | 0.6 [ 0.5 ] 0.4
7 0.2 o 0 0 0 7 1.7 1.0 0.7 0.6 0.4
30 0.4 | 0.2 0.1 | 0.1 | 0.1 30 3.7 | 1.5 1.0 | 0.7 ] 0.5
June-Aug. 1 0.2 0 0 0 0 Mar.- May 1 1.5 1.0 | 0.8 | 0.7 | 0.6
7 03] 0.1 ] 0 ] 0 7 2.2 14| 1.1 | 1.0 ] 0.8
30 0.6 { 0.2 ] 0.2 0.1 | 0.1 30 8.3 ] 4.4 | 3.1 | 2.3 | 1.7
Duration of daily flow for indicated periods
Discharge (ft3/s) which was equaled or exceeded for indicated percent of time
Period
98 95 90 85 80 75 70 60 50 40 30 20 10
Apr. - Mar. 0.2 0.3 0.4 0.6 0.8 1.0 1.2 1.8 2.9 5.0 8.6 17 37
May - Nov. 0.1 0.2 0.3 0.4 0.5 0.6 0.7 1.0 1.3 1.8 2.8 5.1 13
June - Aug. 0.1 0.2 0.3 0.3 0.4 0.5 0.6 0.8 1.0 1.3 1.9 3.2 7.8
Sept.~- Nov. 0.1 0.2 0.3 0.4 0.5 0.5 0.6 0.8 1.1 1.4 1.9 3.0 6.7
Dec. - Feb. 0.8 1.0 1.3 1.6 1.9 2.3 2.7 3.9 5.5 8.5 14 26 58
Mar. - May 1.4 1.9 2,8 3.8 4,7 5.7 6.7 9.0 12 17 25 37 73




LOCATION:

DRAINAGE AREA:

TRIBUTARY TO:

DISCHARGE DATA USED:

REMARKS :

SELECTED DISCHARGE CHARACTERISTICS: Average discharge:
Minimum daily discharge:

Appendix 3.--Low-flow data--Continued

MAHONING RIVER BASIN

03092000 Kale Creek near Pricetown, Ohio

Lat 41°08'23", long 80°59'43",

in T.3 N., R.5 W., Trumbull County,

Hydrologic Unit 05030103, on right bank at downstream side of

county line road bridge, 0.4 mi north of Mahoning
line, 1.5 mi northwest of Pricetown, 2.2 mi upstr
and 3.5 mi south of Newton Falls.

21.9 mi’.
Mahoning River.
May 1941 to September 1978.

None.,

23.1 ft3/s (37 years).
No flow at times

=Trumbull County
eam from mouth,

in 1952-1955, 1962-1966.

Magnitude and frequency of low flow for indicated periods

N . N . 3 s d. ted
Discharge (ft3/s) for indicated Discharge (ft>/s) for indica
Period Ngg::;cﬁf recurrence interval (years) period Ngﬂﬁﬁgcﬁf recurrence interval (years)
erio - C
tive days 2| 5| 10| 20 | s0 tive days |, 5 { 10 | 20 | 50
Apr.-Mar. 1 0.1 {0 0 0 0 Sept.-Nov. 1 0.1 | 0 0 0 0
P 7 0.1 0 0 0 0 7 0.2 0.1 0 0 0
30 0.2 0.1 0.1 0 0 30 0.4 0.2 0.1 0.1 0
- . N 0 0 0 0 Dec.-Feb. 1 1.0 0.5 0.3 0.3 0.2
May= Nov % g.i 0 0 0 0 7 1.3 0.6 0.4 0.3 0.2
30 0.2 0.1 0.1 0 0 30 5.0 1.7 0.9 0.6 0.3
-AUg. . 0 Mar.- Ma 1 1.2 0.7 0.5 0.4 0.3
June-Aug % g.é 8.1 8 g 0 Y 7 1.7 1.0 0.8 0.6 0.5
30 0.4 0.1 0.1 0.1 0 30 8.7 4.4 3.0 2.2 1.5
Duration of daily flow for indicated periods
Discharge (ft3/s) which was equaled or exceeded for indicated percent of time
Period
98 95 90 85 80 75 70 50 40 30 20 10
20 50
- . 0.1 0.2 0.3 0.4 0.5 0 1.0 3.0 5.4 9.5
a;;:’ - xg: 0 0.1 0.2 0.3 0.3 0 0.5 1.1 1.7 2.2 gg lg 1
June - Aug. 0 0.1 0.2 0.2 0.% g g.: g.g i.i é.s 5.o 12.
Sept.- Nov. 0 0.1 0.2 0.2 0. . . 11. 18. 34. o
- . 0.5 0.7 1.0 1.4 1.8 2 2.7 6.5
N, - 523 1.0 [ 1.5 | 2.3 | 3.2 | 42| s 6.2 13 18 28 47 94




Appendix 3.--Low-flow data--Continued

MAHONING RIVER BASIN
03092090 West Branch Mahoning River near Ravenna, Ohio
LOCATION: Lat 41°09'41", long 81°11'50", in T.3 N., R.8 W., Portage County, Hydrologic

Unit 05030103, on left bank at downstream side of bridge on Newton Falls
Road, 2.5 mi east of Ravenna.

DRAINAGE AREA: 21.8 mi’,

TRIBUTARY TO: Mahoning River.

DISCHARGE DATA USED: October 1965 to September 1978.
REMARKS : None.

SELECTED DISCHARGE CHARACTERISTICS: Average discharge: 27.4 ft3/s (%3 years).
Minimum daily discharge: 0.7 ft”/s September 1972,

Magnitude and frequency of low flow for indicated periods

Discharge (ft3/s) for indicated Discharge (ft3/s) for indicated
Number of Number of :
Period consecu- recurrence interval (years) period consecu- recurrence interval (years)
tive days ) 5 1 10 ] 20 | s0 tive days |, 5 | 10 | 20 | 50
Apr.-Mar. 1 1.3 0.9 0.7 0.6 0.5 Sept.-Nov. 1 1.5 0.9 0.7 0.6 0.5
7 1.5 1.0 0.8 0.7 0.6 7 1.8 1.0 0.8 0.7 0.6
30 2.1 1.4 1.1 1.0 0.8 30 3.9 2.2 1.6 1.2 0.9
May- Nov. 1 1.3 0.9 0.7 0.6 0.5 Dec.-Feb. 1 6.5 4.3 3.4 2.8 2.3
7 1.5 1.0 0.8 0.7 0.6 7 7.4 5.4 4.6 4.0 3.5
30 2.1 1.4 1.1 1.0 0.8 30 15 7.7 5.5 4.1 3.0
June-Aug. 1 1.5 1.1 0.9 0.8 0.7 Mar.- May 1 5.2 3.7 3.0 2.6 2,1
7 1.7 1.2 1.0 0.8 0.7 7 7.0 4.8 4.0 3.5 3.0
30 2.9 1.8 1.4 1.1 0.8 30 19 12 9.7 7.8 6.0
Duration of daily flow for indicated periods
Discharge (ft3/s) which was equaled or exceeded for indicated percent of time
Period
98 95 90 85 80 75 70 60 50 40 30 20 10
Apr. - Mar. 1.2 1.5 2.3 3.0 3.7 4.4 5.2 7.9 11 16 22 33 65
May - Nov. 1.0 1.3 1.6 2.1 2.5 2.9 3.3 4.2 5.4 7.4 10 17 33
June - Aug. 1.1 1.3 1.6 1.8 2.2 2.5 2.8 | 3.3 3.9 4.6 5.8 8.1} 17
Sept.- Nov. 1.0 1.2 1.5 1.9 2.4 2.9 3.3 | 4.6 6.0 8.2 11 17 3l
Dec. - Feb. 4.4 4.9 6.2 7.8 8.8 9.8 | 12 15 18 24 32 50 100
Mar. - May 4.6 6.3 8.2 9.5 11 13 15 19 23 30 38 55 99
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Appendix 3.--Low-flow data--Continued

MAHONING RIVER BASIN
03092099 Hinkley Creek at Charlestown, Ohio
LOCATION: Lat 41°09'16", long 81°08'51", Portage County, Hydrologic

Unit 05030103, at bridge on Rock Spring Road 0.6 mi south of
Charlestown, 2.2 mi upstream from mouth,

DRAINAGE AREA: 7.85 mi,
TRIBUTARY T0: West Branch Mahoning River.

DISCHARGE DATA USED: 1oy flow measurements 1969-1977 water years.

INDEX STATION: 03093000 Eagle Creek at Phalanx Station, Ohio.
REMARKS : None.

SELECTED DISCHARGE CHARACTERISTICS: Minimum discharge observed: 0.1 £t3/s August 1971,

Magnitude and frequency of low flow for
indicated periods

Discharge (ft3/s) for
Number of indicated recurrence
Period consecu- interval (years)
tive days

2 10

Apr. - Mar. 7 0.3 0.2
30 0.4 0.2

May - Nov. 7 0.3 0.2
30 0.4 0.2

June - Aug. 7 0.3 0.2
30 0.5 0.3
Sept.- Nov. 7 0.3 0.2
30 0.4 0.2

Duration of daily flow for indicated periods

Discharge (ft3/s) which was equaled or
exceeded for indicated percent of time
Period

98 95 90 85 80
Apr. - Mar. 0.2 0.3 0.4 0.5 0.6
May - Nov. 0.2 0.2 0.3 0.4 0.4
June - Aug. 0.2 0.2 0.3 0.4 0.4
Sept.- Nov. 0.2 0.2 0.3 0.3 0.4
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Appendix 3.--Low-flow data--Continued

MAHONING RIVER BASIN
03092460 West Branch Mahoning River below Michael J. Kirwan Dam, at Wayland, Ohio
LOCATION: Lat 41°09'25", long 81°04'19", in T.3 N., R.6 W., Portage County, Hydrologic

Unit 05030103, on right bank 200 ft upstream from bridge on Wayland Road,
0.4 mi downstream from Michael J. Kirwan Dam, and 0.2 mi south of Wayland.

DRAINAGE AREA: 81.7 mi.
TRIBUTARY TO: Mahoning River.
DISCHARGE DATA USED: October 1968 to September 1979.

REMARKS : Flow completely regulated by Michael J. Kirwan Reservoir since December 1966.

SELECTED DISCHARGE CHARACTERISTICS: Average discharge: 106 ft3/s (15 years).
Minimum daily discharge: 2.5 tt /s April 15695.

Magnitude and frequency of low flow for indicated periods

Discharge (ft3/s) for indicated Discharge (ft3/s) for indicated
Number of . Number of s
Period consecu- recurrence interval (years) period consecu- recurrence interval (years)
tive days 2 5 | 10 | 20 | s0 tive days |, 5 | 10 | 20 | s0
Apr.-Mar. 1 16 8.6 5.4 3.5 1.9 Sept.~-Nov. 1 27 18 14 12 9.4
7 19 11 6.7 4,2 2.2 7 31 19 15 12 9.2
30 20 16 15 14 13 30 44 26 20 16 12
May- Nov. 1 17 12 9.5 8.1 6.7 Dec.-Feb. 1 19 14 12 11 9.6
7 20 15 12 11 9.6 7 19 14 13 12 11
30 35 22 17 14 11 30 34 20 15 12 10
June-Aug. 1 29 19 14 10 7.4 Mar.- May 1 18 9.4 5.9 3.8 | 2.1
7 35 21 16 12 8.8 7 23 12 7.3 4.5 | 2.3
30 61 40 30 22 15 30 34 16 9.8 6.2 | 3.6
Duration of daily flow for indicated periods
Discharge (ft3/s) which was equaled or exceeded for indicated percent of time
Period
98 95 90 85 80 75 70 60 50 40 30 20 10
Apr. - Mar. 13 17 20 23 26 35 43 58 77 96 120 150 210
ng - Nov. 17 21 25 29 41 46 56 72 83 97 110 130 180
June ~ Aug. 17 24 30 41 49 56 66 17 87 96 110 120 140
Sept.- Nov. 17 19 23 26 41 46 59 74 90 110 120 160 220
Dec. - Feb. 12 13 17 19 21 24 31 47 69 130 160 190 300
Mar. - May 4,5 13 18 21 23 24 26 39 44 60 90 140 240
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Appendix 3.--Low-flow data--Continued

MAHONING RIVER BASIN
03092500 West Branch Mahoning River near Newton Falls, Ohio

LOCATION: Lat 41°10'18", long 81°01'l6", in T.3 N., R.6 W., Portage County, Hydrologic
Unit 05030103, on right bank 250 ft downstream from bridge on Newton Falls
Road, 2.5 mi southwest of Newton Falls, 6 mi upstream from mouth, and 5 mi
downstream from Michael J. Kirwan Dam.

DRAINAGE AREA: 96.3 mi2.
TRIBUTARY TO: Mahoning River.
DISCHARGE DATA USED: April 1967 to September 1978.

REMARKS : Flow regulated by Michael J. Kirwan Reservoir since December 1966.

SELECTED DISCHARGE CHARACTERISTICS: Average discharge: 114 ft3/s (1} years).
Minimum daily discharge: 7.0 £t”/s January 1968.

Magnitude and frequency of low flow for indicated periods

Discharge (ft3/s) for indicated Discharge {ft3/s) for indicated
Number of . Number of ;
Period consecu- recurrence interval (years) Period consecu- recurrence interval (years)
tive days 2 5 | 10| 20 | s0 tive days |, 5 | 10 | 20 | s0
" Apr.-Mar. 1 17 11 8.7 6.9 5.2 Sept.-Nov. 1 25 14 10 8.0 | 5.9
7 22 13 9.8 7.5 5.3 7 27 17 13 11 8.7
30 29 18 13 10 7.6 30 40 23 17 13 9.8
May- Nov. 1 18 12 9.8 8.3 7.0 Dec.~-Feb. 1 23 15 11 8.7 | 6.5
7 24 16 14 12 9.8 7 24 14 11 9.7 | 8.4
30 35 21 17 13 11 30 48 24 15 10 6.2
June—Aug. 1 26 17 14 12 10 Mar.- May 1 24 15 12 9.5 | 7.2
7 35 23 19 16 13 7 29 19 14 11 7.6
30 56 38 30 24 18 30 43 27 22 18 14
Duration of daily flow for indicated periods
Discharge (ft3/s) which was equaled or exceeded for indicated percent of time
Period
98 95 90 85 80 75 70 60 50 40 30 20 10
Apr. - Mar. 14 19 23 27 32 41 48 66 84 100 130 160 230
ng - Nov. 15 19 23 29 40 49 57 75 89 100 120 140 190
June - Aug. 20 23 30 43 49 55 61 77 87 95 100 120 140
Sept.- Nov. 14 16 20 22 26 32 49 76 95 110 140 160 220
Dec. - Feb. 11 16 20 23 26 30 35 51 76 120 160 220 330
Mar. - May 15 21 26 29 32 35 40 49 57 82 110 150 220
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Appendix 3.--Low~-flow data--Continued

MAHONING RIVER BASIN
03093000 Eagle Creek at Phalanx Station, Ohio

LOCATION: Lat 41°15'40", long 80°57'16", Trumbull County, Hydrologic Unit 05030103,
on right bank 75 ft downstream from county road bridge, 1 mi north of
Phalanx Station, 2 mi downstream from Tinkers Creek, and 4 mi upstream
from mouth.

DRAINAGE AREA: 97.6 mi’.

TRIBUTARY TO: Mahoning River.

DISCHARGE DATA USED: June 1926 to September 1934, October 1937 to September 1978.

REMARKS : Low flow slightly regulated by mill several miles upstream from station.

SELECTED DISCHARGE CHARACTERISTICS: Average discharge: 108 ft3/s (43 vears).
Minimum daily discharge: 0.9 ft”/s August 1939,

Magnitude and frequency of low flow for indicated periods

Discharge (ft3/s) for indicated Discharge (ft3/s) for indicated
Number of : Number of :
Period consecu- recurrence interval (years) Period consecu- recurrence interval (years)
tive days 2 5 | 10| 20 | 50 tive days |, 5 | 10 | 20 | s0
Apr.-Mar. 1 7.2 4.0 2.8 2.0 1.3 Sept.-Nov. 1 7.9 4.8 3.7 3.0 2.3
7 9.6 7.2 6.2 5.5 4.9 7 9.8 7.5 6.9 6.5 6.3
30 12 9.2 7.9 7.0 6.2 30 14 9.8 8.7 8.1 7.7
May- Nov. 1 7.2 4.0 2.8 2,0 1.3 Dec.~Feb. 1 27 15 10 7.3 4.6
7 9.5 7.3 6.4 5.8 5.3 7 30 18 14 11 7.8
30 12 9.2 7.9 7.0 6.2 30 51 28 21 16 13
June-Aug. 1 8.6 4.5 2.9 2.0 1.2 Mar.- May 1 30 20 14 11 7.4
7 11 8.1 6.8 6.0 5.2 7 34 23 19 16 14
30 15 11 9.4 B.5 7.8 30 71 44 33 26 19
Duration of daily flow for indicated periods
Discharge (ft3/s) which was equaled or exceeded for indicated percent of time
Period
98 95 90 85 80 75 70 60 50 40 30 20 10
Apr. - Mar. 7.4 9.9 13 15 17 20 23 30 40 56 80 130 260
May - Nov. 6.7 8.4 11 12 14 15 17 20 25 30 39 58 110
June - Aug. 6.5 8.3 10 12 13 15 16 19 22 27 33 4 76
Sept.- Nov. 6.0 7.6 9.6 11 12 14 15 18 21 26 34 48 2
Dec. - Feb. | 15 18 22 26 30 34 39 50 66 87 120 200 380
Mar. - May 22 28 35 42 48 55 61 77 97 130 170 250 420
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Appendix 3.--Low-flow data-—-Continued

MAHONING RIVER BASIN
03095500 Mosquito Creek below Mosquito Creek Dam near Cortland, Ohio
LOCATION: Lat 41°17'59", long 80°45'31", in T.5 N., R.3 W., Trumbull County
Hydrologic Unit 05030103, on right bank 100 ft downstream from Mosquito
Creek Dam, 0.8 mi upstream from Confusion Run, and 2.5 mi southwest
of Cortland.
DRAINAGE AREA: 97.5 mi2,
TRIBUTARY TO: Mahoning River.
DISCHARGE DATA USED: October 1954 to September 1978.
REMARKS : Flow completely regulated by Mosquito Creek Lake beginning 1943. Diversion

at lake outlet for municipal supply of city of Warren since May 1954;
diversion not included in figures of daily discharge.

SELECTED DISCHARGE CHARACTERISTICS: Average discharge: 76.7 ft3/s (_?!4 years).
Minimum daily discharge: 2.0 ft”/s April 1968,

Magnitude and frequency of Tow flow for indicated periods

Discharge (ft3/s) for indicated Discharge (ft3/s) for indicated
beriod Nggﬁg;cﬁf recurrence interval (years) beriod Ng?ﬁggcsf recurrence interval {years)
: ; 1
tivedays | > | 5 | 10 | 20 | 50 tivedays 15 | 5 | 10 | 20 | 50
i
Apr.-Mar. 1 4.7 1 3.3 } 2.8 125 |23 Sept. -Nov. 1 8.7 | 4.6 | 3.5 | 2.8 | 2.3
7 5.3 1 3.7 [3.3 |29 ;27 7 10 5.5 | 4.1 [ 3.3 | 2.6
30 6.2 | 4.2 | 3.5 | 3.1 | 2.7 30 21 11 7.0 | 4.8 | 3.0
May- Nov. 1 5.0 | 3.7 | 3.3 | 3.0 | 2.8  pec._Feb. 1 6.4 | 3.9 | 3.2 | 2.8 | 2.4
7 6.3 4.3 3.5 3.1 2.6 7 7.6 4.4 3.4 2.8 2.3
30 12 6.9 | 4.9 | 3.7 | 2.7 30 9.6 | 4.8 | 3.7 | 3.0 | 2.5
June-Aug. 1 6.6 | 4.5 | 3.8 | 3.3 | 2.9 Mar.- May 1 5.8 | 3.7 | 3.0 | 2.6 | 2.2
7 9.8 5.7 4.4 3.5 2.8 7 6.2 4.2 3.6 3.2 2.9
30 48 22 14 9.1 5.5 30 9.8 5.0 3.7 2.9 2.2
Duration of daily flow for indicated periods
Discharge (ft3/s) which was equaled or exceeded for indicated percent of time
Period
98 95 90 85 80 75 70 60 50 40 30 20 10
90
Apr. - Mar. 3.7 4,2 4.8 5.4 6.1 7.4 13 21 33 53 84 130 1
Ngy ~ Nov. 4.0 4.8 6.0 11 17 20 25 38 51 75 100 130 190
dJune - Aug. 4.2 5.7 12 18 23 37 46 74 91 110 130 150 200
Sept.- Nov. 3.9 4.6 6.1 11 15 18 22 30 40 49 61 85 160
Dec. - Feb. 3.7 3.9 4.3 4.6 4.9 5.3 5.8 7.6 14 20 49 89 190
Mar. - May 3.6 4.0 4.5 4,9 5.3 5.6 6.0 7.8 19 23 48 110 230
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LOCATION:

DRAINAGE AREA:

TRIBUTARY TO:

DISCHARGE DATA USED:

REMARKS :

Appendix 3.--Low~-flow data--Continued

MAHONING RIVER BASIN

03097500 Meander Creek at Mineral Ridge, Ohio

Lat 41°09'26", long 80°46'31", in T.3 N., R.3 W., Trumbull County,
Hydrologic Unit 05030103, on right bank 0.4 mi upstream from highway
bridge, 0.8 mi downstream from Mineral Ridge Dam, and 1.0 mi
northwest of Mineral Ridge.

2

84.3 mi”~,
Mahoning River.
August 1929 to September 1951.

Some diversion upstream from station for municipal supply for McDonald,
Niles, and Youngstown. Flow regulated by Meander Creek Reservoir.

SELECTED DISCHARGE CHARACTERISTICS: Average discharge: 44.1 ft3/s (22 years).

Minimuym daily discharge: No flow August 1934 (affected by
ponding of water above new concrete control).

Magnitude and frequency of low flow for indicated pericds

Discharge (ft3/s) for indicated Discharge (ft3/5) for indicated
Number of : Number of ; .
period consecu- recurrence interval (years) period consecu- recurrence interval (years)
tive days 2 5 | 10 | 20 | s0 tive days |, 5 1 10 | 20 | s0
Apr.-Mar. 1 0.4 0.2 0.1 0 0 Sept.-Nov. 1 0.5 0.2 0.2 0.1 0.1
7 0.6 0.3 0.2 0.1 0.1 7 0.7 0.4 0.3 0.2 0.2
30 0.7 0.5 0.4 0.3 0.3 30 0.9 0.5 0.4 0.4 0.3
May- Nov. 1 0.4 0.2 0.1 0 0 Dec.-Feb. 1 0.8 0.4 0.3 0.3 0.2
7 0.6 0.3 0.2 0.1 0.1 7 1.0 0.5 0.4 0.3 0.3
30 0.8 0.5 0.4 0.3 0.3 30 2.8 0.8 0.5 0.3 0.2
June-Aug. 1 0.5 0.3 0.2 0.2 0 Mar.- May 1 1.0 0.6 0.5 0.4 0.3
7 0.8 0.4 0.3 0.2 0.1 7 1.5 0.9 0.5 0.5 0.4
30 1.0 0.7 0.6 0.5 0.4 30 10 3.1 1.6 0.9 0.5
i
Duration of daily flow for indicated periods
Discharge (ft3/s) which was equaled or exceeded for indicated percent of time
Period
98 95 90 85 80 75 70 60 50 40 30 20 10
Apr. - Mar. 0.4 0.5 0.6 0.7 0.8 0.9 1.1 1.4 1.8 2.8 6.3 28 100 o
May - Nov. 0.4 0.5 0.6 0.7 0.7 0.8 0.9 1.1 1.4 1.7 2.3 t4.3 19*
June - Aug. 0.4 0.5 0.6 0.7 0.8 0.9 1.0 | 1.3 1.5 1.7 2.3 3.9 9.7
Sept.- Nov. 0.3 0.4 0.5 0.6 0.7 0.7 0.8 | 0.9 1.1 1.4 1.7 2.2 3.9
Dec. - Feb. | 0.4 0.5 0.7 0.8 0.8 0.9 1.2 | 1.8 2.5 5.5 | 16 55 140
Mar. - May 0.7 0.8 1.2 1.7 2.7 3.9 5.1 |13 27 49 8l 140 280
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Appendix 3.--Low-flow data-~Continued

MAHONING RIVER BASIN
03098000 Mahoning River at Youngstown, Ohio

LOCATION: Lat 41°06'40", long 80°40'23", Mahoning County, Hydrologic Unit 05030103,
on left bank 400 ft upstream from Bridge Street bridge in Youngstown,
Ohio, and 0.8 mi upstream from Mill Creek.

DRAINAGE AREA: 898 miZ.

TRIBUTARY TO: Head of Beaver River.
DISCHARGE DATA USED: October 1966 to September 1978.

REMARKS : Water diverted upstream from station for municipal supply for city of Youngstown.
Some sewage returned to river upstream from station. Water also diverted upstream
and downstream from station by a private company for industrial use, some of which
is returned to river upstream from station. Flow regulated by Berlin Lake, 48 mi
upstream, beginning in 1942, by Milton Reservoir, 40 mi upstream, by Michael J.
Kirwan Reservoir, 43 mi upstream on West Branch, beginning in 1966, by Mosquito
Creek Lake, 22 mi upstream, beginning in 1943, by Meander Creek Reservoir, 11 mi
upstream, beginning in 1929, and by regervoir on Squaw Creek, 5 mi upstream.

SELECTED DISCHARGE CHARACTERISTICS: Average discharge: 988 ft7/s (13 years).

Minimum daily discharge: 177 ft~/s October 1966.
Magnitude and frequency of low flow for indicated periods

: R . 3 s
Discharge (ft3/s) for indicated Discharge (ft°/s) for indicated
Number of : Number of int
Period consecu- recurrence 1nterv§1 (years) Period consecu- recurrence interval (years)
tivedays 15 | 5| 10| 20 | 50 tivedays | 5 | 5 | 10 | 20 | 50
Apr.-Mar. 1 250 212 194 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>