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Between 2007 and 2014, the
U.S. Geological Survey, in

| cooperation with the South

Carolina Department of Health
and Environmental Control,
updated low-flow statistics at
continuous-record
streamgaging stations.

Prior to that, low-flow statistics
had not been updated on a
state-wide basis since 1987.
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2007)
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2008)
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2012)
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Low-Flow Frequency and Flow Duration of

Selected South Carolina Streams in the
Broad River Basin through March 2008

StreamStats Data-Collection Station Report

USGS Station Number 02156500
Station Name BROAD RIVER NEAR CARLISLE, S. C.

Click here to link to available data on NWIS-Web for this site.

Descriptive Information

Station Type Streamgage, continuous record

Location Lat 34°35'42", long 81°25'17" referenced to North American Datum of 1927, Union County,
SC, Hydrologic Unit 03050106, on right bank at downstream side of bridge on State Highway
72, 1.3 mi upstream from Sandy River, 2.0 mi downstream from Seaboard Coast Line
Railroad bridge, 2.5 mi east of Carlisle, 5.0 mi downstream from Neal Shoals Dam, and at
mile 226.0.

Gage Data collection platform. Datum of gage is 289.99 ft above NAVD of 1988. Prior to March 28,
2007 at site 40 ft upstream and at same datum.

Regulation and Diversions Diurnal fluctuations caused by operation of power plants upstream. None to affect record..
Regulated? False

Period of Record

Remarks

Latitude (degrees NAD83) 34.59514
Longitude (degrees NAD83) -81.4220423
Hydrologic unit code 03050106
County 087-Union
HCDN2009 No

Open-File Report 2010-1305

U.S. Department of the Interior

U.S. Geological Survey https://lwww.usgs.gov/tools/usgs-streamstats

https://pubs.er.usgs.gov/publication/ofr20101305
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Low-Flow Frequency and Flow Duration of
Selected South Carolina Streams in the
Broad River Basin through March 2008

Open-File Report 2010-1305

p.S. Department of the Interior
U.S. Geological Survey
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\ 7| Subbasin and associated hydrologic
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Physiographic province boundary

USGS streamgaging station and number
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A Low-flow statistics were computed

02156409 Noted in text but low-flow statistics

were not computed
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Base from 1:100,000-scale national hydrography dataset and digital line graphs.
Albers Equal Area projection; central meridian —36 00 00; datum NAD83.
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Ecol

region
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As of April 2022, the USGS, in
cooperation with SCDNR and

SCDHEC, began a two-phase

study to:

1) Update low-flow and mean
annual flow statistics at USGS
streamgages in SC, and

2) Develop regression
equations that can be used to
estimate low-flow and mean
annual flow statistics at
ungaged locations.

The USGS also has signed agreements with cooperators
in NC and GA for concurrent projects in those states.




7Q10

One of the most common low-
flow statistics is the 7Q10,
. which is the annual minimum
ol «.~+. .  T-day average flow with a 10-
¥ .5  yearrecurrence interval.

In terms of probability of
occurrence, thereisa1in 10
(1/10) or 10-percent probability
that the annual minimum 7-day
average flow at a site will be
less than or equal to the
estimated 7Q10.
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7Q10 in SC State Regulation

7Q10 was adopted as the minimum
flow for applying water quality
criteria as early as the S.C. Rules and
Regulations of 1967.

It is used for such things as:

* Water Quality Standards (Reg. 61-
68)

* Source Water Protection (Reg. 61-
68)

* Interbasin Transfers (Reg. 121-12)
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Let’s look at an example at USGS station
02156500, Broad River near Carlisle, SC,
using climate years 1939-48 (first 10-years
of record).

Note: A climate year begins on April 1 and
ends on March 31 and is designated by the
beginning year.

Why do we use the climate year as opposed
to the water year, which begins on October
1 and ends on September 30 and is
designated by the ending year?




ation of South Carolina Streams

USGS 02156500 BROAD RIVER NEAR CARLISLE, SC
(Drainage area: 2790 square miles, length of record: 82 - 83 years)
200000

100000

10000 o
Climate year

(Apr 1 to Mar 31)

1000

Water year

Daily average discharge, in cubic feet per second

(Oct 1 to Sep 30)

JAN MAR MAY JuL SEP NOY JAN MAR MAY JuL SEP

=USGS WaterWatch 2021 2022

Last updated: 2022

Explanation - Percentile classes

1024 | 2575 | 76.90 | 95 |90 peroersie

Much below Normal E(t:m Marmal ,’.‘;m Much above nosmal

ZUSGS

https://waterwatch.usgs.gov/
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Station 02156500 Broad River near Carlisle, SC
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Station 02156500 Broad River near Carlisle, SC
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Station 02156500 Broad River near Carlisle, SC
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Station 02156500, Broad River near Carlisle, SC

7-Day Low Flow, in cubic feet per second

From the log Pearson Type lli
statistical distribution, the
7Q10 for this period of record
is 880 cubic feet per second

3
9999 998 9998 95 9 B 76543 2 1 .05 .02010 002 .0001 (ft /S)'
NONEXCEEDANCE PROBABILITY

ANNUAL MINIMUM, 7-DAY AVERAGE DAILY MEAN FLOW IN CUBIC FEET PER SECOND
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Station 02156500 Broad River near Carlisle, SC
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7Q10 = 880 ft3/s
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7Q10 (1939-2008)

Climate Year

- Annual Minimum 7-day Average Flow
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Station 02156500 Broad River near Carlisle, SC
O~

For the period from climate years 1939 to 2007, the 7Q10 = 609 ft3/s

puodas Jad 393} 21gNnd Ul “moj4 a8esany Aep-/ wnwiul [enuuy

USGS




10th percentile
-------5 per. Mov. Avg. (Min 7-day)

---0--- Min 7-day

Climate Year

7-day average flow for 1939 to 2021.
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Station 02156500 Broad River near Carlisle, SC
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L
- USGS Streamflow statistics are not static values but are strongly influenced
by length of record and hydrologic conditions captured in that record.
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Station 02156500 Broad River near Carlisle, SC

Let’s take a look
at how the 7Q10
changes through
time at 02156500.
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---O--- Annual Minimum 7-day Average Flow 7Q10 (1939-2008)
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Station 02156500 Broad River near Carlisle, SC

Let’s take a look
at how the 7Q10
changes through
time at 02156500.
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What if the
record had been
collected in
reverse order?
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What if the
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collected in
reverse order?




Mean min7Q

--0--7Ql0

L
Number of Climate Years

inning in a
relatively wet
period.

Reversed Record

L3
---0--- Annual Minimum 7-day Average Flow
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Station 02156500 Broad River near Carlisle, SC

---0--- Annual Minimum 7-day Average Flow
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Station 02156500 Broad River near Carlisle, SC

10th percentile

-------5 per. Mov. Avg. (Annual)
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Annual flow

Water Year

Annual flow is the mean of the daily flows for the water year.
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Station 02156500 Broad River near Carlisle, SC
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Characterlzatlon of South Carollna Streams
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Wettest
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Average total
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precipitation
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“And it never failed that during the
dry years the people forgot about
the rich years, and during the wet
vears, they lost all memory of the
dry years. It was always that way.”
—John Steinbeck East of Eden
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